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ABSTRACT 
 
X-ray request forms are used at hospitals and primary health care centres 
(PHCC) by health care professionals (HCP) to communicate with radiologists 
and radiographers when referring patients for ionising radiographic (x-rays) 
examinations.  The x-ray request form and the radiological report are medico-
legal documents.  However, the importance of adequately completed x-ray 
request forms, appear to be underestimated.  The HCP must write a brief 
clinical history on the x-ray request form that justifies the ionising radiographic 
(x-ray) examination referral, enabling radiographers and radiologists to have a 
better understanding of the patient’s clinical condition.  An adequately 
completed x-ray request form assist the radiographer to make decisions 
regarding patient safety techniques and standard operating protocols that need 
to be applied.  The radiologist will also have a better understanding of the 
patient’s clinical condition when reporting on the x-ray projections based on the 
clinical information supplied on the x-ray request form. 
 
The primary objective of this study was to explore and describe the adequacy of 
completion of x-ray request forms in order to optimise ionising radiographic 
referrals (x-ray requests) to ensure patient safety during ionising radiographic 
examinations at PHCC’s in NMBHD.  A quantitative research design with an 
explorative, descriptive, and contextual approach was undertaken.  The data 
was collected using an evaluation form checklist that the radiographer 
responsible for the requested x-ray examination completed.  Data was gathered 
at all five PHCC’s, offering x-ray services, in the NMBHD by qualified 
radiographers evaluating the adequacy of completion of the x-ray request forms 
using an evaluation form checklist with an online program QuestionPro.  
Strategies to ensure validity and reliability in the study were undertaken.  Ethical 
principles adhered to included informed consent, privacy, anonymity and 
confidentiality, gaining ethical permission to do the study and approval to enter 
the research site. 
 
The results of the study revealed that none of the 582 x-ray request forms 
evaluated were adequately completed.  The fields on the x-ray request forms 
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that were most frequently completed were the surname, clinical history, 
examination requested and the referring HCP details all had a total percentage 
correct completion of 90% and above.  The fields most frequently omitted were 
last menstrual period (LMP) of females of child-bearing age and an indication of 
previous x-rays.  The patient’s age and how to address the patient were also 
frequently incomplete.  The researcher made recommendations to the NMBHD 
on how the x-ray referral system by means of the x-ray request form could be 
optimised of in order to increase patient safety during ionising radiographic (x-
ray) examinations.  Recommendations made to the Nelson Mandela Bay Health 
District (NMBHD) was based on the findings of the research study to ensure 
optimisation of x-ray requests concerning the completion of the x-ray request 
forms to ensure patient safety during x-ray examination procedures.  
Recommendations to the NMBHD were as follows: 
  Education and training, 
 Distribution of guidelines, 
 Keeping a record of HCP’s qualifications, 
 Consent form must be completed for all female patients of child-bearing 
age, 
 Redesign the current x-ray request form. 
The researcher also made recommendations for possible future studies which 
could also increase patient safety during x-ray examinations and were as 
follows.  
 The researcher suggested that this research could be applied at both 
public and private hospitals as well as in other health districts in the 
Eastern Cape to evaluate the adequacy of the completion of the x-ray 
request forms in the Eastern Cape.   
 The researcher suggested a research study be done at PHCC’s in 
NMBHD, on the justification and the dose levels used for the frequently 
requested x-rays.   
 The researcher recommended an accessible health information exchange 
system for radiography in Port Elizabeth and surrounding health 
institutions to reduce repeated x-ray requests for patients who visit 
different health institutions for the same clinical problem.   
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The researcher concluded from the results of the statistical analyses of the 
study that generally the adequacy of completion of the x-ray request forms at 
the PHCC’s in NMBHD was average.  Improperly or incomplete fields on the x-
ray request forms were observed from the results.  Indicating that referring 
HCP’s at the PHCC’s of NMBHD could optimise the x-ray referral system by 
means of correct, accurate and comprehensive completion of the x-ray request 
form to ensure patient safety during ionising radiographic examinations. 
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CHAPTER 1 
OVERVIEW OF THE STUDY 
 
1.1 INTRODUCTION AND BACKGROUND 
 
An x-ray request form is an ionising radiographic examination referral on paper, 
completed by a health care professional (HCP) to communicate the expected 
ionising radiographic (x-ray) examination with the radiographer and radiologist 
(Abubakar et al., 2015, p. 219).  For the purpose of the study, the term x-ray 
request form will be used when referring to an ionising radiographic 
examination referral form.  Appropriately completed x-ray request forms ensure 
an optimal differential diagnostic report by a radiologist (Irurhe, Sulaymon, 
Olowoyeye & Adeyomoye, 2012, p. 10).  Appropriately completed x-ray request 
forms will also enable the radiographer to make an informed decision on the 
appropriate radiographic technique necessary to provide high quality diagnostic 
x-ray imaging for reporting.  Inadequate information provided on the x-ray 
request form may lead to misinterpretation of information.  Therefore, the 
importance of adequately completed x-ray request forms should not be 
underestimated, because x-ray request forms and radiological reports are 
medico-legal documents (Irurhe et al., 2012, p. 10; Oswal, Sapherson & 
Rehman, 2009, p. 210; SA Department of Health, Directorate: Radiation Control 
[DOH: DRC], 2014b, n.p.).  Inadequate completed x-ray request forms may 
lead to repeat ionising radiation exposures (Danfulani & Musa, 2015, p. 1).  The 
above-mentioned is potentially harmful to the patient because ionising radiation 
exposure bears the risk of damage to the human cells by means of ionising 
radiation effects.  Therefore, it may lead to ionising radiation-induced cancer 
and tissue damage effects (Matthews & Brennan, 2008, p. 350). 
 
The radiographer depends on information provided on the x-ray request form to 
apply the correct patient safety work practices to avoid repeat exposures and to 
avoid the afore-mentioned ionisation radiation risks (Heart of England: NHS 
Foundation, 2013, pp. 10-11).  The radiologist also depends primarily on the 
information provided by the referring HCP on an x-ray request form to make a 
differential report, because the radiologist does not usually have contact with 
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the patient (Akintomide, Ikpeme, Ngali, Ani & Udofia, 2015, p. 1).  Although 
guidelines on completion of x-ray request forms exist in South Africa (SA) (SA 
Department of Health [DOH]: Directorate Radiation Control [DRC], 2014b, n.p.; 
HPCSA, 2014, n.p.), x-ray request forms are often inadequately completed by 
requesting HCPs (Irurhe et al., 2012, p. 10). 
 
The Health Professions Council of South Africa (HPCSA), as well as the 
Department of Health Directorate Radiation Control (DOH: DRC), has 
guidelines available which health care professionals requesting ionising 
radiation (x-ray) examinations can use to ensure good work practice (HPCSA, 
2014, n.p.; DOH: DRC, 2014b, n.p.).  Guidelines are developed to assist HCPs 
in decision making regarding patient management and in choosing the most 
applicable health care for the patient specific clinical condition (HPCSA, 2014, 
n.p.).  The HCP must always consider the principles of justification when 
referring patients for ionising radiographic examinations (Matthews & Brennan, 
2008, p. 352).  Equally, regarding optimising x-ray referral systems, the health 
care professional requesting an x-ray examination must consider patient safety; 
this means that the health care professionals must consider the potential risk of 
ionising radiation before referring the patient for an x-ray procedure (Yousef, 
Ayad, Elzaki & Sulieman, 2011, p. 202).  The benefits of the x-ray examination 
must be greater than the risks involving the x-ray examination (HPCSA, 2014, 
n.p.). 
 
The referring HCP must do a clinical examination of the patient and collect all 
the diagnostic information that will indicate the need for the ionising 
radiographic referral before the completion of an x-ray request form (Yousef et 
al., 2011, p. 202).  “An appropriate clinical history improves the perception and 
interpretation of radiographic examinations in children and adults” (Shah, Linam 
& Greenberg, 2013, p. 1267).  The clinical information present on the x-ray 
request form should be accurate and legible because this information is vital to 
the radiographer in order to provide high-quality x-ray images (Yousef et al., 
2011, p. 202; Irurhe et al., 2012, p. 10).  An x-ray request form with clear written 
clinical details reduces the ionising radiation dose to the patient (Yousef et al., 
2011, p. 202; Rao, 2014, pp. 41-42).  The x-ray request form serves as a 
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request (communication) for a specific x-ray examination to be performed by 
the radiographer and for an opinion by the radiologist, to confirm the findings 
from the clinical examination, for differential diagnosing or staging of disease 
(Akintomide et al., 2015, p. 1). 
 
The design of an x-ray request form differs from one institute or department to 
another.  Of importance is that the design of an x-ray request form should 
provide a framework for the referring HCP to provide all the requisite patient 
details in order to adequately complete the x-ray request.  However, all the 
request forms should include the following medico-legal information: the 
patient’s personal information (initials, surname, age, date of birth, gender, full 
address and for females of child-bearing age an indication of the first day of the 
last menstrual period (LMP), mode of travel (walking, wheelchair, stretcher)), 
clinical history, requested examination, referring doctor’s details and signature, 
name of the clinic or department the patient is referred from and previous x-ray 
information (Afolabi, Fadare & Essien, 2012, pp. 48-49; Rao, 2014, pp. 41-42).  
Table 1.1 (below) provides an example of the information that should be 
diplayed on a well-designed x-ray form. 
 
Table 1.1: Example of the information that should be displayed on a 
well-designed x-ray request form 
X-RAY REQUEST FORM  
NAME: DEPT/WARD/CLINIC 
ADDRESS: 
DATE OF BIRTH AGE 
PREV. X-RAYS YES NO DATE 
SEX FEMALE (F) MALE (M) 
MODE OF TRAVEL: 
Transport/ Ambulance Wheelchair Trolley 
CLINICAL HISTORY: 
EXAMINATION REQUIRED: 
SUSPECTED PREGNANCY IN FEMALES OF CHILD BEARING AGE: 
Yes No LMP: 
HCP Name Signature Contact details 
DATE OF X-RAY REQUEST: 
 
The last menstrual period of females of child-bearing age must be indicated on 
an x-ray request form to avoid irradiating the unborn foetus.  An indication of 
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last menstrual period on the x-ray request form will also bring awareness to the 
radiographer that appropriate radiation protection measures should be used for 
pregnant women and those women who are not sure of their pregnancy status.  
Radiographers use this date to apply the DOH: DRC’s 10-day and 28-day rule 
regarding ionising radiation for child-bearing females.  These rules state that x-
ray examinations to the lower abdomen and pelvis for high dose examinations 
should be confined to the 10-days after the onset of the menstrual cycle and for 
lower dose examinations all other x-rays confined to 28 days after onset of the 
cycle (Cavanagh, 2013, p. 3).  The referring HPCs should inform pregnant 
patients, with conditions necessitating an x-ray examination, about the risks of 
radiation to the foetus (Yousef et al., 2011, p. 209; Akintomide et al., 2015, p. 
3).  The patient should sign an informed consent form stating that she is aware 
of the potential risks associated with ionising radiation during pregnancy for the 
foetus.  The patient should also confirm that she is not pregnant at the time of 
the x-ray examination (Goodsitt et al., 2008, p. 28). 
 
The referring HCP’s details are important because it enables the radiographer 
to contact the doctor in case of queries regarding the information provided on 
the x-ray request form (Rao, 2014, p. 42).  The initials, surname, age, date of 
birth, gender, and full address of the patient on the x-ray request form are 
essential so that the radiographer is able to analyse and control the information 
with the patient to ensure that the correct patient will be examined (Yousef et 
al., 2011, p. 202; Rao, 2014, pp. 41-42).  The patient's name, age, sex, 
address, department or clinic/PHCC from which the patient is referred is also a 
form of patient identification and assists in tracking a patient if the need arises 
(Akintomide et al., 2015, p. 2).  An indication of the patient’s ward or 
clinic/PHCC allows the radiographer or radiologist to contact the particular 
department or clinic/ primary health care centre (PHCC) to retrieve information 
regarding the patient, should the information provided on the x-ray request form 
be insufficient to complete the x ray examination (Akintomide et al., 2015, p. 2). 
 
Sufficient information of the patient’s demographics, clinical history, surgical 
history and present compliance must be supplied on the x-ray request form, 
because it form part of important detail that allows the radiographer to select 
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the most justifiable standard operating procedures and safety techniques, as 
well as allowing the radiologist to make a proper radiological differential 
diagnosis (Akintomide et al., 2015, p. 3).  Certain medications and previous 
surgeries can alter the course of diseases and normal anatomical detail.  
Therefore, it is important to provide the information mentioned above on an x-
ray request form to ensure that x-ray image interpretation and reporting is 
adequate and is for the correct patient to ensure patient safety (Akintomide et 
al., 2015, p. 3).  An indication of previous x-rays is important to ensure that 
patients are not overexposed to ionising radiation, and the previous x-rays can 
be used to compare the progress in the patient’s clinical condition (Akintomide 
et al., 2015, p. 3; Afolabi et al., 2012, p. 51). 
 
After evaluating the completion of the x-ray request form, it is the responsibility 
of the radiographer to decide whether the information is adequate, to ensure 
appropriate selection of ionising radiation exposure factors and technique 
required for the requested x-ray examination (Triantopoulou et al., 2005, p. 306; 
Irurhe et al., 2012, p. 43).  The radiographer with good reasons has the right to 
refuse or agree to perform an x-ray request based on the policy on x-ray 
request by the DOH: DRC (DOH: DRC, 2014b, n.p.).  Patients will not be able 
to undergo any ionising radiation procedure or x-ray examination without the 
appropriately signed x-ray request form (DOH: DRC, 2014b, n. p.).  The x-ray 
request form is often incomplete (important information on the request form not 
filled in), inaccurate, confusing (the clinical history does not suggest the 
examination requested), and in an illegible handwriting (Stavem, Foss, 
Botnmark, Anderson & Erikssen, 2004, p. 1018). 
 
The quality of patient care is dependent on the clinical history presented on an 
x-ray request form, to justify the x-ray request and to ensure that the x-rays are 
interpreted accurately (Makanjee, Bergh & Hoffman, 2013, p. 106).  Often the x-
ray request forms are completed by unqualified staff members; HCPs having 
qualifications that do not include x-ray requesting in their scope of practice 
(Rao, 2014, p. 42).  The DOH: DRC gives guidelines as to who are entitled to 
request x-rays (DOH: DRC, 2014b, n.p.).  Referring HCP’s must only use the 
prescribed x-ray request form when making x-ray requests because the use of 
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unconventional x-ray request forms creates an opportunity to omit important 
information necessary for the requested x-ray examination (Akintomide et al., 
2015, p. 2). 
 
There are global research studies that were previously undertaken to explore 
the adequacy of completion of x-ray request forms (Abubakar, et al., 2015, p. 
219).  However, no research has been done in PHCC’s in South Africa (SA) on 
the completion of x-ray request forms to ensure patient safety during ionising 
radiation examinations.  Therefore, the researcher decided to undertake a 
research study at the five PHCC’s in NMBHD offering x-ray services, with the 
intent to explore the adequacy of completion of x-ray request forms in order to 
optimise ionising radiographic referrals (x-ray requests) at PHCC’s in NMBHD. 
 
1.2  PROBLEM STATEMENT 
 
The researcher is currently working as a radiographer at one of the PHCC’s in 
the Nelson Mandela Bay Health District (NMBHD).  There are numerous 
challenges at present, which include incomplete information provided on x-ray 
request forms.  Clinical histories are often duplicated, meaning that the 
information presented of one patient is identical to a previous patient’s 
information (Shah et al., 2013, p. 1268).  Duplication of clinical information 
could enhance the probability of misunderstandings regarding the examination 
that should be performed, resulting in patients unnecessarily exposed to 
ionising radiation (x-rays).  Previous studies revealed that the HCP’s do not 
always consider the principles of justification when x-ray request forms are 
completed (Triantopoulou et al., 2005, p. 306; Abubakar et al., 2015, p. 219).  
The researcher, from personal experience, can agree with the above-
mentioned that in PHCC’s the referring HCP’s do not always apply the 
principles of justification when x-ray examinations are requested.  Currently, 
there are no systems in place for identifying whether adequately qualified and 
trained health care professionals (HCP) are completing the request form 
because patients are referred from various surrounding clinics or PHCC’s, but it 
is safe to consider the possibility that most referrals originate from professional 
nurses and not medical doctors. 
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At PHCC’s in the NMBHD, the professional nurses mainly manage patients with 
primary health care issues, wellness and tuberculosis (TB) cases as well as the 
baby clinic.  The majority of the patients at the PHCC’s only see the 
professional nurses, due to the limited availability of medical practitioners 
(doctors).  Nurses have a vast role to play in patient care and referral (Aston et 
al., 2008, p. 4; Makanjee et al., 2013, pp. 105-106).  In the context of this study 
the professional nurses who are reviewing the patient would refer those who 
require an x-ray examination to the x-ray department.  However, not all the 
nurses working at the PHCC’s have a post graduate qualification and thus, 
appropriate primary health care qualification.  However, regardless of 
qualifications, or lack thereof, they all fill in the x-ray request forms.  The 
researcher experienced that x-ray request forms are presented with no clinical 
information or inaccurate clinical histories which are often not relevant to the 
examination requested, leading to patients not receiving the x-ray examination 
that is required, or optimal, for their medical condition.  The result is a patient 
safety risk because it creates scope for error (wrong x-ray examination) which 
could result in unnecessary, repeated, ionising radiation exposure (x-ray) for 
the patient (Rao, 2014, p. 42). 
 
1.3 RESEARCH QUESTION 
 
The overall research question that underpinned the study was: 
How could x-ray referral systems in NMBHD PHCC’s by means of the x-ray 
request form be optimised to ensure patient safety during ionising radiographic 
examinations? 
 
1.4 AIM 
 
The aim of this study was to explore the adequacy of completion of x-ray 
request forms in order to optimise ionising radiographic referrals (x-ray 
requests) at PHCC’s in NMBHD to ensure patient safety during ionising 
radiographic examinations.  The researcher evaluated the completion of the x-
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ray request forms in order to make recommendations to the NMBHD 
management based on the results of the study. 
 
1.5 OBJECTIVES OF THE STUDY 
 
The objective of the study was to: 
 Explore and describe the adequacy of completion of x-ray request forms 
in order to optimise ionising radiographic referrals (x-ray requests) to 
ensure patient safety during ionising radiographic examinations at 
PHCC’s in NMBHD. 
 
1.6 PARADIGMATIC PERSPECTIVE 
 
A paradigm can be seen as an analytic lens through which you view a certain 
phenomenon in order to understand human experiences, or the theoretical 
perspective you possess regarding the research topic under study, the existing 
literature on the topic, and your own belief or personal value system.  Through 
this lens, a researcher should select a paradigm that would be most appropriate 
to her study (Wagner, Kawulich & Garner, 2012, p. 52).  A paradigm chosen for 
this study was structural functionalism (Trueman, 2016, n.p.).  According to the 
researcher structural functionalism was the best theory that underpinned this 
study.  In this theory the HCP-patient relationship, consisted of two parts: the 
sick patient consulting the HCP, and making an effort to recover.  In return, the 
HCP must act in the patient’s best interest all the time. 
 
The researcher believed that a health organisation needs proper 
communication and interaction to ensure good service and patient care to all 
people in South Africa (SA).  Therefore, the research philosophy that 
underpinned this study was functionalism as a structural theory.  Functionalism, 
as a structural theory, placed emphasis on the organisation rather than the 
individual.  Society or organisations are composed of parts that interconnect to 
form an entity.  A relationship exists between all these parts or agents, and they 
have to work together and communicate efficiently to make a meaningful 
contribution towards the maintenance of the organisation.  In this study, the 
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“parts” in the primary health care clinic (PHCC) or primary health care centre 
(PHCC) included medical practitioners, primary health care (PHC) professional 
nurses, radiographers and radiologists, consulted at tertiary hospitals 
(Trueman, 2016, n,p.).  They have to work together to create a patient centred 
working environment in the PHCC.  The referring HCP decides whether the 
patient needs an x-ray examination.  An adequately completed x-ray request 
form is needed to communicate with the radiographer to ensure the appropriate 
radiographic technique is selected to perform the x-ray examination according 
to the patient’s clinical history.  If necessary, the patient was referred to a 
tertiary hospital for further examinations and a radiological report on the x-rays.  
The above-mentioned was in line with the paradigm chosen by the researcher 
as illustrated in Figure 1.1. 
 
Figure 1.1 below, ‘A structural-functionalist understanding of the PHCC x-ray 
referral system’, presents an adaption of the diagram “A Structural-Functional 
Understanding of Deviance” (Sociology Theory/Structural Functionalism, 2016). 
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Figure 1.1 A structural-functionalist understanding of the PHCC x-ray 
referral system (Sociology Theory/Structural 
Functionalism, 2016, n.p.) 
 
1.7 CONCEPT CLARIFICATION 
 
Concept clarification serves to provide clear definitions, descriptions and 
implementation of the key concepts in the research study.  The conceptual 
information is purified, and the operational information are described separately 
(Burgins, 2011, p. 347). 
 
Optimisation:  A process of making something as effective as possible 
(Optimisation, 2016, n.p.).  In this research, study optimisation refers to the 
completion of the x-ray request form.  By optimising the adequacy and 
effectiveness of the information provided on the completed x-ray request forms 
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patient safety during an ionising radiographic examination at PHCC’s in 
NMBHD can be ensured. 
 
Ionising radiographic examination:  Is a procedure that uses ionising radiation 
to produce a diagnostic image of the bones and internal organs (Collins, 2017, 
n.p.).  In this study ionising radiographic examination refers to the x-ray 
examination that will be done according to the completed x-ray request form. 
 
Request:  “To ask for something in a polite or formal way” (Request, 2016, 
n.p.).  Request in this study refers to the formal written request for an ionising 
radiographic examination on the x-ray request form. 
 
Form:  Is a paper with written or printed detailed information containing 
questions and a space for answers (Chambers New School Dictionary, 1990, p. 
137).  The form in this study refers to the prescribed Eastern Cape Department 
of Health (ECDOH) x-ray request form for PHCC’s. 
 
Patient Safety:  Is a discipline in the health care profession that applies 
trustworthy safety methods that has minimal adverse effects and maximum 
patient recovery (Henriksen, Battles, Keyes & Grady, 2008, p. 3).  Patient 
safety in the study means that the radiographer executing the x-ray examination 
must always consider the principles of justification and optimisation, as well as 
the dose limits for the requested examination.  The referring HCP must also 
ensure that the x-ray request is justified and he or she considered alternative 
investigations other than ionising radiographic examination to ensure patient 
safety. 
 
Primary Health Care Centres (PHCC’s): Are community-based health care 
centres that provide essential health services which are accessible to everyone 
in the community to ensure better health for all (Visagie & Schneider, 2014, p. 
1).  Primary health care centres refer to the five PHCC’s that offer x-ray 
services in the NMBHD and formed the context of this research study. 
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1.8 RESEARCH DESIGN 
 
A research design is the overall strategy the researcher chooses to effectively 
address the research problem in a logical and coherent manner, by integrating 
the different components of the study (Brink, 2012, p. 96).  A quantitative 
research design with an explorative, descriptive, contextual approach was 
undertaken in the research study and will be discussed in detail in chapter 
three. 
 
1.8.1 Quantitative Research 
A quantitative research design is associated with analytic research and is 
calculated by counting data (Brynard, Hanekom & Brynard, 2014, p. 39).  In this 
study an online survey was conducted using a checklist in the form of a 
questionnaire. 
 
1.8.2  Explorative Research 
In an explorative research methodology, the researcher performs research in 
an area not previously researched, gathers facts and then asks questions 
based on facts with the intention of developing new ideas (Kumar, 2011, p. 11).  
The researcher in chapter one gave an overview of the entire research study.  
In chapter two the researcher presented a literature review and the 
methodology will be discussed in detail in chapter three.  
 
1.8.3 Descriptive Research 
A descriptive research approach requires that the researcher collects detailed 
information regarding the research topic and answer questions with facts 
(Kumar, 2011, p. 10).  In this study, the researcher evaluated the completion of 
the x-ray request forms by means of an online survey using a checklist.  
Thereafter the statistician from NMMU statistically computed the data collected. 
 
1.8.4 Contextual Research 
The contextual research aims to identify the standards of the current situation 
or scenario (Struwig & Stead, 2001, p. 12; Babbie & Mouton, 2014, p. 272).  
The context of the research refers to the five PHCC’s providing x-ray services in 
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NMBHD named PHCC’s A,B,C,D, and E and will be described in detail in 
chapter three. 
 
1.9 RESEARCH METHODOLOGY 
 
The research methodology refers to the methods that were applied in the 
research study.  Research methods include the population, sampling, sample 
size, recruitment, data collection, data analysis and pilot study used to study the 
research of optimising x-ray referrals systems to ensure patient safety during 
ionising radiographic examinations (Brynard et al., 2014, p. 30). 
 
1.10 RESEARCH SITE 
 
The research site gives the readers an overview of the context of the 
environment in which the research study was conducted.  The research study 
was conducted at the five PHCC’s in the NMBHD that provide x-ray services 
(cf. 1.8.4). 
 
The NMBHD is demarcated into three sub-districts, namely: sub-district A, B 
and C.  The HCP’s of the PHCC’s in each of the sub-districts refer patients to 
the nearest PHCC that offers x-ray services.  At the time the research was 
conducted (during the data collection process), there was only one 
radiographer per PHCC responsible for providing x-ray services at each of the 
five PHCC’s offering x-ray services.  There are no radiologists employed at the 
PHCC’s in the NMBHD, but for a radiological opinion, if requested, the x-rays 
(radiographs) were referred for reporting to a tertiary institute in NMBHD.  In 
cases where no radiological report is requested a medical doctor at the PHCC 
reports on the x-rays. 
 
In the study, x-ray request forms at the PHCC’s in NMBHD were randomly 
reviewed.  The x-ray request forms which were reviewed were examined for 
completeness and accuracy of x-ray requests against information prescribed in 
the data collection instrument and will be discussed in chapter 3. 
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1.11 RATIONALE 
 
In this study, the researcher evaluated the completeness of x-ray request 
forms, assessing whether the supplied information was efficient, effective and 
accurate to justify the requested x-ray examination.  It is important for x-ray 
request forms to be legibly and accurately completed to avoid 
misunderstanding regarding the expected examination request.  The x-ray 
request form is a means of communication between the referring HCP and the 
radiographer. Thus, incomplete information results in miscommunication 
between the parties and results in an unjustified x-ray request (cf. 1.1) (Irurhe et 
al., 2012, p. 10).  Incomplete information on the x-ray request forms could have 
detrimental effects on the health of the patients, because the principle of 
justification distinctly states that the benefits of an x-ray request must out-weigh 
the risks involved, and miscommunication increases the risks involved (cf. 1.1) 
(Matthews & Brennan, 2008, p. 350; HPCSA. 2014, n.p.). 
 
The researcher was motivated to do this study for the following reasons: 
1. As a radiographer working at the PHCC’s in NMBHD the researcher 
personally observed that x-ray request forms were not always accurately 
completed. 
2. The researcher observed that many of the referring HCP’s did not 
adhere to the guidelines for “x-ray examination request form completion” 
when completing x-ray request forms. 
3. The researcher would like to see an improvement regarding the 
justification and optimisation of x-ray examination requests by means of 
optimising the x-ray request form completion, thus ensuring patient 
safety during ionising radiographic examination. 
4.  Previous studies had indicated that incomplete x-ray request completion 
is a global problem (Abubakar et al., 2015, p. 219). 
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1.12  OUTLINE OF DISSERTATION CHAPTERS 
 
1.12.1 Chapter 1:  Overview of the study 
In this chapter, an overview of the entire research study was presented.  The 
researcher gave an introduction, problem statement as well as a brief outline of 
the research design and methodologies that was applied throughout the 
research process. 
 
1.12.2  Chapter 2:  Literature review 
In this chapter, the literature regarding the guidelines of x-ray request form 
completion was outlined.  The principle of justification and optimisation was 
emphasised.  Dose limits for frequently requested x-rays to ensure patient 
safety during x-ray examinations were mentioned. 
 
1.12.3 Chapter 3:  Research Design and Methodology 
In this chapter, the research design and methodology of the research study 
was discussed.  The research approach was explained including elements of 
the research study such as sampling, data collection instrument, data analysis, 
validity and reliability and the inclusion and exclusion criteria.  The research 
ethics of the study discussed in this chapter included ethical considerations, 
privacy and confidentiality. 
 
1.12.4 Chapter 4:  Results and Discussions 
In this section, the result of the research study was discussed.  Data from the 
evaluation form checklist used at the five PHCC was summarised and 
statistically analysed.  The results of the study were presented using tables. 
 
1.12.5  Chapter 5:  Summary of the findings, Conclusions, Limitations and 
 Recommendations 
In this section, the research was concluded giving a summary of the study.  The 
limitations, recommendations to the NMBHD on the findings of the end results 
of the research and recommendations for further study was discussed. 
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1.13 SUMMARY OF CHAPTER ONE 
 
In this chapter a brief overview, an introduction and background of the research 
study was provided.  The research design and methodologies used to evaluate 
the research problem and answer the research question was discussed.  The 
aim and objectives of the research study were clearly stated.  A paradigmatic 
perspective was discussed as well as the main concepts of the research were 
clarified.  In chapter two the reviewed literature will be discussed.
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CHAPTER 2  
LITERATURE REVIEW 
 
A literature review clarifies, describes and summarises the literature related to 
the specific research topic (Aveyard, 2014, p. 2).  All the information included in 
the literature review must first be read, evaluated and analysed.  The purpose 
of the literature review is to enable the researcher to convey the gathered 
information about the research topic to the reader.  Literature reviews are 
important because it enables the researcher to develop new insights on a 
particular research topic by reviewing all the researched information (Aveyard, 
2014, p. 2). 
 
In this chapter, a literature review of the concept Primary Health Care (PHC) in 
connection with the provision of x-ray examinations at that level of care, and the 
guidelines on x-ray request form completion, will be discussed.  Literature 
relating to the research topic was reviewed and compared using various search 
engines in which medical journals, books and internet articles were sourced in 
order to help exclude any possibility of bias which could arise from using only 
one source. 
 
2.1 INTRODUCTION 
 
X-ray examinations are used to assist the HCP to improve diagnosis, treatment, 
and staging of numerous medical conditions including physical injury in children 
and adults (United States Environmental Protection Agencies [USEPA], 1976, 
p. 6; United States of America Food and Drug Administration [USAFDA], n.d., 
p. 2; Abubakar et al., 2015, p. 219).  The overall use of x-rays in the medical 
and dental industries has grown tremendously over the last decades, primarily 
because these services are more readily available and accessible in recent 
years than in the past (USEPA, 1976, p. 6).  In the context of this research 
study it is proven that x-ray services are more easily accessible because 
previously a patient needed to be referred to tertiary institutes to undergo 
general x-rays, only chest x-rays were done at the PHCC’s in NMBHD in the 
past.  Table 2.1 below presents the tremendous increase in x-ray requests 
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(patient headcount totals for years 2012-2015) at the PHCC where the 
researcher has served as a radiographer since 2012.  Therefore, she was 
directly affected by the increase in the number of patients sent for x-ray 
examinations which were as follows: 2012(3033), 2013(4575), 2014(6804), 
2015(7170); represented in Table 2.1 and Figure 2.1 (below). 
  
Table 2.1: Patient Headcount totals for the year 2012-2015 
YEAR TOTAL NUMBER OF PATIENTS 
2012 3033 
2013 4575 
2014 6804 
2015 7170 
 
Figure 2.1 below presents the patient headcount statistics of patients seen for 
x-ray examination from 2012-2015 at a PHCC in NMBHD in the form of a 
graph, demonstrating the incline in x-ray referral requests as stipulated in Table 
2.1.  
 
 
Figure 2.1: Patient Headcount statistics 2012-2015 
 
Patient records must be stored and easily accessible for inspection purposes by 
Radiation Control (SA Department of Health [DOH]: Directorate of Radiation 
Control [DRC], 2014a, p. 8).  These patient records include the filing of previous 
x-rays done on patients at PHCC’s in NMBHD.  When medical records which 
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include previous x-rays are missing there is a possibility that the patient could 
be sent for a repeat x-ray examination.  Repeat x-ray exposure increases the 
collective radiation dose a patient receives, thus increases the patient’s 
potential risks to ionising radiation (Triantopoulou et al., 2005, p. 309). 
 
A completed written x-ray request form is a tri-directional matter that should be 
based on communications between the referring HCP, patient and radiographer 
in order to achieve the desired diagnosis from the x-rays (Younger et al., 2014, 
p. 2).  There are two important facts to consider when requesting an x-ray 
examination: The clinical history that justifies the x-ray examination and the 
standard operating protocols, thus optimising the requested x-ray examination 
and ensuring good radiographic practise (USEPA, 1976, p. 3; Rao, 2014, p. 
43).  To get the best results from an x-ray examination an x- ray request form 
with clearly defined details is needed (Abubakar et al., 2015, p. 219) (cf. 1.1).  
An x-ray request form is a clinical document completed by a registered health 
care professional (HCP) (Akintunde et al., 2015, p. 1).  The x-ray request form 
acts as a communication tool between the referring HCP and the radiographer 
or radiologist (cf. 1.1).  The x-ray request form acts as a request for a specialist 
opinion based on clinical findings (Akintunde et al., 2015, pp. 1-2).  It is 
therefore of importance for proper communication from the referring HCP by 
means of an x-ray request form to the radiographer executing the x-ray 
procedure, to receive optimal results.  Incorrect information displayed on an x-
ray request form causes hand over and patient safety incidents (Kruse, Lehto, 
Riklund, Tegner & Egstrom, 2016, p. 1).  The role of the HPCSA is to protect 
the public and to guide the HCP.  The HPCSA has guidelines available for 
requesting x-ray examinations which states that the referring HCP must always 
weigh the benefits compared to the risks before requesting x-ray examinations 
(cf. 1.1) (HCPSA, 2014, n.p.).  In 2.1.1 and 2.1.2 below, benefits and risks of x-
ray exposure are provided as stipulated in USAFDA (n.d., pp. 2-3). 
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2.1.1 Benefits of x-ray examinations 
The benefits of x-ray examinations include: 
 It helps to diagnose and stage diseases through a painless and non-
invasive procedure. 
 It guides procedures in the placement of stents, catheters and other 
medical devices to treat diseases. 
 It is useful in the planning of medical and surgical treatment; for example, 
to insert catheters, stents, or other devices inside the body; treatment of 
tumours and removal of blood clots or other blockages. 
 
2.1.2 Risks involved with x-ray examinations 
The risks involved with x-ray examinations include: 
The possibility of developing cancer later in life to persons exposed to ionising 
radiation (x-rays) (cf. 1.1), but this risk is very small and depends on the 
following facts: 
 The life time risk increases with larger doses received and the frequency 
of receiving x-ray examination. 
 Patients who receive x-rays from a younger age have a larger life time risk 
than one who receives x-rays at an older age. 
 Females of the same age, and receiving the same radiation dose as men 
have a higher life time risk than men. 
 Life time risk increases depending on the body region being x-rayed since 
some organs are more radiosensitive than others. 
 At very high doses patients may develop cataracts, skin reddening and 
hair loss. 
 Patients may have an allergic reaction to intravenous contrast medium. 
 
2.2 PRIMARY HEALTH CARE (PHC) 
 
The context of the research study is the Primary Health Care Centres in the 
NMBHD (cf. 1.10).  Primary Health Care (PHC) is the essential health care that 
individuals need (Visagie & Schneider, 2014, p. 1).  The principles of PHC 
include the following: equity; community participation; social and economic 
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development; interventions focused on the determining factors of poor health; 
health promotion; prevention, cure and rehabilitation; an incorporated referral 
system to facilitate a range of care; teams of health professionals with specific 
bio-medical and social skills; sufficient resources and a patient- centred 
approach (Visagie & Schneider, 2014, pp. 1-2).  Primary health care centres 
are community based and provide this essential health care mentioned above 
to the communities (Visagie & Schneider, 2014, p. 1).  These facilities are 
accessible to all individuals and provide health care services which are cost 
effective to the community and the country at large. 
 
Primary Health Care Centres strive to have all areas in health care accessible 
to individuals and families in the communities, thus bringing equity in health 
care (Visagie & Schneider, 2014, p. 2).  In the context of the study x-ray 
services were introduced at PHCC’s to ensure the accessibility of this health 
care service to individuals and families in the communities.  The researcher 
suggests that an HCP at PHCC’s in NMBHD should make use of guidelines in 
order to provide an efficient and effective service to the patient when requesting 
x-rays. 
 
2.3  INTERNATIONAL GUIDELINES ON X-RAY REQUESTING 
 
Guidelines are prescribed for the purpose to ensure justification of x-ray 
examinations.  Referral guidelines are intended to advise referring HCP’s that 
x-ray requests should be justified and must meet the national standards.  
Guidelines on x-ray examination requests have proven valuable in reducing 
inappropriate x-ray examinations requests, but are only effective if accepted 
and used to support justification by referring HCP’s, radiologists and 
radiographers.  X-ray referral guidelines form an important part of clinical 
governance (Matthews & Brennan, 2008, p. 352). 
 
Justification and optimisation are key principles of radiation protection in the 
medical field (International Atomic Energy Agency, Radiation Protection of 
Patients [IAEA RPOP], n.d., p. 1; Wrixon, 2008, p. 164).  The referring HCP, the 
radiographer, and radiologist are jointly responsible for ensuring justification of 
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x-ray requests, thus ensuring that for each x-ray request the benefits outweigh 
the risks (IAEA RPOP, n.d., p. 2; Wrixon, 2008, p. 164).  The potential risks 
associated with the use of ionising radiation (x-rays) is that it can cause 
damage to the DNA resulting in tissue effects such as cataracts, skin 
reddening, loss of hair and it may also lead to ionising radiation induced cancer 
(cf. 2.1.2) (USAFDA, n.d., p. 2; Matthews & Brennan, 2008, p. 350).  
Justification of x-ray requests should be specific for each patient.  The HCP 
must also consider procedures with little or no radiation, taking into account the 
patient’s clinical history, before requesting x-rays to ensure justification of the x-
ray request (IAEA RPOP, n.d., p. 2). 
 
HCP’s that are entitled by their qualification to act as referrers, requesting x-ray 
examinations are (Whitaker, 2013, n.p.): 
 Medical doctors registered as specialists or general practitioners as well 
as dentists, whether permanently employed or as locums. 
 All registered Radiologists & registered Cardiologists. 
 Registered Nurses (with a post graduate qualification) and other health 
care professionals with qualifications and training allowing them to 
complete x-ray request forms acting as referrers. 
 
2.4 SOUTH AFRICAN GUIDELINES ON X-RAY EXAMINATION 
 REQUESTS 
 
The Health Professions Council of South Africa (HPCSA) and the Department 
of Health, Directorate Radiation Control (DOH: DRC), have guidelines availaible 
that health care professionals (HCP) in South Africa (SA), requesting ionising 
radiation  (x-ray) examinations, can use to ensure good radiographic work 
practice (HPCSA, 2014, n.p.; DOH: DRC, 2014b, n.p.).  The guidelines of the 
HPCSA and DOH: DRC clearly indicate the principles of justification and 
optimisation to ensure patient safety and to guide health care professionals.  
Justification means that the x-ray examination should not be detrimental to the 
patient, but must support clinical findings to diagnose or stage disease 
(HPCSA, 2014, n.p.).  Optimisation refers to the selected radiation exposure 
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that must be according to the “ALARA principle’’ (As low as reasonably 
achievable) to produce a high-quality diagnostic x-ray image (HPCSA, 2014, 
n.p.).  Optimisation is the responsibility of the radiographer and the radiologist 
(IAEA RPOP, n.d., p. 1). 
 
The DOH: DRC (2014b, n.p.) document, “Guideline, Policy on the Request for 
medical x-ray examinations” (cf. 1.1) are as follows: 
 That x-ray requests must be written and signed by the requesting health 
care professional (HCP). 
 The clinical history must be indicated for requested x-rays. 
 Only appropriately, trained HCP may request x-rays.  Appropriately trained 
HCP includes medical practitioners (doctors), dentist, physiotherapists, 
primary health care nurses, and occupational health and safety nurses. 
 Radiographers with good reason may refuse to perform x-ray requests if 
the above criteria are not met. 
 The radiographer may question the HCP competency and qualification if 
the clinical history does not justify the x-ray examination request; and 
 Persons not adhering to the policy and ethical rules must be reported. 
 
2.5  GUIDELINES FOR REFERRING HEALTH CARE PROFESSIONAL 
 
The HCP acting as the referrer for x-ray examination request must supply the 
radiographer with the following information (Whitaker, 2013, n.p.): 
 Sufficient clinical information (such as previous diagnostic information or 
medical records) relevant to the requested x-ray examination to enable the 
radiographer to decide on whether the request is justified. The clinical 
history should be specific to the patient. 
 The patient’s identification and personal details. 
 Information on the patient’s menstrual status for females of child bearing 
age. 
 The details and signature to uniquely identify the referring HCP. 
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 If the x-ray request form is incompletely or illegibly completed, legally the 
examination cannot be performed under the legislation of the Ionising 
Radiation (Medical Exposure) Regulations 2000 (IR [ME] R 2000). 
 
Incomplete and wrong information presented on the x-ray request form can 
reduce the quality of the service delivered at the x-ray department.  The 
radiographer is responsible for assessing completed content on the x-ray 
request for quality assurance purposes (Kruse et al., 2016, p. 2).  A research 
study done by Kruse et al. (2016, p. 2), states that medical interns (HCP’s) 
completing x-ray forms often feel that they are not competent enough to do so. 
 
There are two categories of referring HCP’s in PHCC’s in NMBHD.  The one 
category is the medical health care professionals that include the medical 
doctors and dentists.  The other category is the non-medical health care 
professionals that include the appropriately trained PHC nurse and other 
appropriately trained non-medical HCP (Aston et al., 2008, p. 7; DRC: DOH, 
2014b, n.p.).  The professional requirements for the eligibility criteria for non-
medical referring HCP are as follows (Aston et al., 2008, p. 8): 
 The referring HCP must be competent to do a thorough medical 
examination, record clinical information, provide a clinical history that will 
justify the x-ray examination request. 
 The referring HCP must know the medico-legal issues related to their 
scope of practice and their professional liability arising from their 
respective professional body’s code of conduct. 
 The referring HCP must be appropriately trained and experienced with an 
understanding of IR (ME) R 2000 in order to request x-ray examinations. 
  The referring HCP functions under the IR (ME) R 2000 and this 
information must be specified in their scope of practice or included in their 
job description. 
 The referring HCP must participate in continuing professional 
development activities (CPD) appropriate to the individual’s scope of 
practice. 
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The referring HCP is only responsible for justification of requested x-ray 
examinations, while the radiographers and radiologists are responsible for 
examination justification and optimisation (cf. 2.3).  Therefore, it is important 
that there is effective communication between the referring HCP and 
radiographer by means of the x-ray request forms.  Effective communication 
will ensure that the patient receives the required x-ray examination and optimal 
radiation exposure, thus adhering to the ALARA principles (cf. 1.1) (HPCSA, 
2014, n.p.). 
 
2.6 GUIDELINES FOR THE RADIOGRAPHER 
 
The radiographer must always consider the ALARA principles when selecting 
an x-ray exposure to ensure patient safety (cf. 2.3) (HPCSA, 2014, n.p.).  
According to HPCSA (2014, n.p.), radiographers should apply a radiographic 
technique that uses the lowest radiation dose possible but still producing high 
quality x-ray images.  The radiographer has an important role in the medical 
field in producing high-quality cost effective diagnostic images (x-rays) using 
prescribed protocols, guidelines and legislation (Matthews & Brennan, 2008, p. 
349).  Therefore, all radiographers practising radiography in South Africa must 
be registered with the Professional Board for Radiography and Clinical 
Technology of the Health Professions Council of South Africa (HPCSA, 2014, 
n.p.).  To ensure the principle of optimisation, the radiographer executing the x-
ray request, must adhere to standard operating protocols of the x-ray 
department (Heart of England: NHS Foundation, 2013, pp. 10-11). 
 
Standard operation protocols (SOPs) documents are written in line with Ionising 
Radiation (Medical Exposure) Regulations 2000 (IR [ME] R 2000) legislation.  
Therefore, SOPs ensures that x-ray request referral protocols are 
communicated to all health care professionals who are requesting x-ray 
examinations (Heart of England: NHS Foundation, 2013, p. 10; Radiology 
Society of South Africa [RSSA], 2013, p. 3).  SOPs suggest standard x-ray 
projections and examination protocols for all x-ray examinations, which are 
communicated on an x-ray request form (Heart of England: NHS Foundation, 
2013, p. 11; RSSA, 2013, pp. 3-56).  Standard Operating Protocols (SOPs) are 
26 
 
developed with the intend to assist the referring HCP to ensure that the patient 
receives an x-ray exposure only when the result will assist in the patient 
management.  Thus, keeping the total dose to the population as low as 
reasonably achievable (Heart of England: NHS Foundation, 2013, p. 11).   
 
The population receives its largest dose of human-made radiation from medical 
x-rays (Triantopoulou et al., 2005, p. 309).  In most parts of Europe, the annual 
average background dose falls within the range of 1 - 5 mSv (Remedios, 2010, 
p. 10).  “The Radiological Society of South Africa (RSSA) and the South African 
Society of Paediatric Imaging (SASPI) support the image gently campaign, an 
initiative of the Alliance for Radiation Safety in Paediatric Imaging which aims to 
change practice by increasing awareness of the opportunities to promote 
radiation protection in the imaging of children” (RSSA, 2013, p. 4). 
 
The fundamental risk associated with an x-ray exposure is that the radiation 
interacts with the human cell and can lead to cellular damage (cf. 2.1.2) 
(Matthews & Brennan, 2008, p. 350).  “The ICRP considers it as scientifically 
reasonable to assume that the incidence of induced cancer or hereditary effects 
rises in proportion to increasing absorbed dose” (Matthews & Brennan, 2008, p. 
350).  Therefore, the principles of justification must be applied for all x-ray 
examination requests to ensure patient safety.  The radiographer should 
carefully evaluate the x-ray request form for justification of the request before 
executing any x-ray examination.  The radiographer must be sure that he or she 
understands the x-ray request and clarify abbreviations and unclear requests 
with the referring HCP.  The radiographer should recommend additional x-ray 
projections to the referring HCP that will enable him or her to have a better view 
as well as help in the diagnosis of diseases of the affected area (Yousef et al., 
2011, p. 202). 
 
To ensure optimisation of x-ray examinations the radiographer must apply 
proper patient safety work practises, by applying: proper x-ray examination 
techniques.  The selected exposure factors (kVp, mAs) must be appropriate to 
the patient and examination requested.  Repeat exposures should be avoided; 
scatter radiation reduced by collimating the area under examination, and 
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radiation protection used wherever possible.  The Ionising Radiation (Medical 
Exposure) Regulations 2000 (IR [ME] R 2000) legislation protects patients 
undergoing x-ray examinations.  The IR (ME) R 2000 legislation replaced the 
Protection of Persons undergoing medical exposure or treatment 1988 
(POPUMET 1988) in January 2001.  The IR (ME) R 2000 shows changes that 
have an effect on the requesting, reporting and management of x-ray requests.  
The x-ray request form completed by HCP must be efficiently and effectively 
completed to ensure justification of the x-ray request, allowing optimisation of x-
ray examination by a radiographer, thus ensuring patient safety (Heart of 
England: NHS Foundation, 2013, p. 10). 
 
Inadequate completion of x-ray request forms is a global problem (Abubakar et 
al., 2015, p. 219).  Reports had proven up to 20% of x-ray examinations are of 
no clinical diagnostic assistance, due to x-ray requests that are incorrect and 
inadequate (Afolabi et al., 2012, p. 49; Yousef et al., 2011, p. 202).  Therefore, 
there is a need to improve the quality of the x-ray request form completion, to 
ensure that the x-rays aid in the clinical diagnosis of patients (Afolabi et al., 
2012, p. 49). 
 
According to Triantopoulou et al. (2005, p. 310), an x-ray examination request 
is regarded as useful, whether the end result is positive or negative if it will have 
an influence on the management of the patient.  However, the use of x-ray 
services is deemed as wasteful when the following occur: 
 When a repeat x-ray examination is requested of an examination that has 
already been done. 
 When x-ray examinations are requested that are unlikely to influence 
patient management. 
 If x-ray examinations are too frequently requested. 
 When wrongful x-ray examinations are requested. 
 A lack of knowledge with regard to dose levels exists. 
 When insufficient and or incomplete clinical information are provided on 
the x-ray request form. 
 Over-investigation. 
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The common inadequacies noted on x-ray request forms are (Younger et al., 
2014, p. 8): 
 X-rays are requested for the wrong patient. 
 The patients’ details are ommited. 
 Inadequate or wrong clinical information is provided. 
 X-rays are requested on the wrong side of the body (e.g., right when it 
should be left). 
 The handwriting is illegible. 
 The referring HCP details and signature are ommited. 
 The patient preparation is not included on the x-ray request form. 
 Non-universal abbreviations are used on the x-ray request form. 
 
Wasteful x-ray examination requests can thus be regarded as x-ray requests 
that do not fulfill the requirements of the prescribed guidelines for x-ray 
examination request to ensure good radiation work practises and patient safety 
during ionising radiographic (x-ray) examinations.  According to Matthews and 
Brennan (2008, p. 350), a framework for good radiation protection during x-ray 
examination includes the following three principles: 
1. Principle of Justification:  The benefits of the x-ray examination should 
outweigh the risks. 
2. Principle of Optimisation:  X-ray examination techniques should use the 
lowest possible radiation dose possible, while still producing high quality 
diagnostic x-ray images. 
3. Dose limits:  X-ray examination was performed with an adequate 
standard of radiation protection. 
 
A research study that was done by Deakin, Schultz and Mandel (2013, pp. 11-
12) states that incomplete x-ray request forms are time consuming because the 
radiographer and or radiologist has to spend a lot of time aquiring the missing 
information.  It also states that an unneccessary burden is placed on the health 
care system causing delays in patient treatment, especially for patients that are 
in critical need of x-ray examination.  In the study the 3C checking process for 
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evaluating x-ray request forms are mentioned as a method to help 
radiographers fill in the missing information on an x-ray request form.  The 3C’s 
refers to the following according to Deakin et al. (2013, p. 12): 
1. Correct patient, 
2. Correct site, 
3. Correct side. 
 
2.7 JUSTIFICATION GUIDELINES ON X-RAY EXPOSURE 
 
The importance of well defined clinical history on an x-ray request form is that it 
enables justifiable x-ray examinations, thus reduces the radiation dose to the 
patient and increase patient safety during x-ray examinations (Yousef et al., 
2011, p. 202).  The radiographer based on the clinical history can recommend 
alternative investigations which will assist the HCP in making a better diagnosis 
of the affected area (Yousef et al., 2011, p. 202).  Only abdomen, general and 
chest x-ray examinations are currently performed at PHCC’s in NMBHD.  
Patients who require specialist x-ray examinations are reffered to a tertiary 
institute in NMBHD for these examinations.  General x-rays include the skull, 
spine, limbs, shoulders, pelvis, hands and feet.  Oxford University NHS Trust, 
Radiology Department (2011, p. 4) suggests that the requests listed in Table 
2.2 (below) are general x-ray examination requests but according to the clinical 
history presented on the x-ray request form the requests for general x-rays are 
not justified, thus recommends alternative investigations according to the 
specific clinical history. 
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Table 2.2: Representation of unjustified general x-ray requests 
according to clinical history represented on the x-ray 
request form and alternative recommended investigations 
(Oxford University NHS Trust, Radiology Department, 2011, 
pp. 4-5)  
CLINICAL HISTORY UNJUSTIFIED X-RAY 
REQUEST 
RECOMMENDED 
INVESTIGATION 
Muskulo-skeletal   
Heel pain: Suspected 
plantar fasciitis 
Calcaneus x-ray Nuclear Medicine (NM) , 
Ultrasound (US), 
Magnetic Resonance 
Imaging (MRI) 
Chronic Back Pain: 
Unless osteoporotic 
collapse 
Lumbar spine x-ray MRI 
Bony Metastases Depends on the area 
under investigation 
NM 
Soft tissue mass Depends on the area 
under investigation 
MRI 
Radiolucent Foreign 
Body 
Depends on the area 
under investigation 
US 
Rotator cuff shoulder Shoulder x-ray US 
Severs Disease (heel 
pain with no history of 
trauma) 
Calcaneus x-ray None. Clinical 
management only 
Sternoclavicular joints Sternoclavicular x-rays CT 
Trauma   
2nd to 5th toes: 
undisplaced fracture 
Toes / feet x-ray None. Clinical 
management only 
Coccyx # Sacrum coccyx x-ray None. Clinical 
management only 
Nasal Bones 
 
Nasal bones None. Clinical 
management only 
Fractured Ribs Chest x-ray and rib 
views 
None. Clinical 
management only 
C-spine injury over 65 
years of age 
Cervical spine x-ray CT 
Gastrointestinal 
System 
  
Abdominal Aortic 
Aneurysm 
Abdominal x-ray US, CT, MRI 
GI Bleed Abdominal x-ray CTA 
Dysphagia/ Difficulty in 
Swallowing  
C-spine, Chest x-rays Ba Swallow 
Heartburn/ Hiatus 
Hernia 
Chest and Abdomen Ba Swallow/Meal 
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The researcher observed that currently in PHCC’s there is a high incidence of 
x-ray requests for patients with suspected TB and children with a positive TB 
contact.  Table 2.3 illustrate the number of chest x-ray requests received for TB 
diagnosis in children and adults during 2015, at the five x-ray departments in 
the PHCC’s that formed the context of this research study. 
 
Table 2.3: The total of indicated TB chest x-ray requests received 
during 2015 
PHCC TOTAL OF TB CHEST X-RAY REQUEST 
A 2758 
B 1199 
C 554 
D 832 
E 984 
 
Table 2.3 only represents x-ray request forms that indicated possible 
Pulmonary Tuberculosis (PTB) on the clinical history, patients on TB treatment 
or TB contact.  There are patients that are referred for chest x-rays where the 
clinical histories are omitted.  In many of these cases the clinical history that 
should have been present are patients on TB treatment or TB contact.  
Therefore, in the researcher’s opinion, the results in Table 2.3 do not represent 
all the patients that were referred to exclude PTB or TB as a clinical indication. 
 
Conventional x-ray as a sole diagnostic test to diagnose suspected tuberculosis 
(TB) is unjustified because it results in over-diagnosis of TB and or missed 
diagnosis of TB ( SA Department of Health [DOH], 2009, p. 23).  According to 
DOH (2009, p. 23), “The primary method of TB diagnosis is a smear 
microscopy and culture.”  Chest x-rays are used to assist in diagnosing TB.  
Many diseases have the same appearance as TB on an x-ray; this is 
misleading and can result in an incorrect diagnosis of TB.  The healing of 
previous TB infections may cause lung destruction and or lung fibrosis patterns 
on an x-ray, which may results in over-diagnosis of TB (DOH, 2009, p. 23).  
However, chest x-rays do assist in diagnosing TB in the following cases (DOH, 
2009, p. 23): 
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1. Patients with one or two positive smears who are Human 
Immunodeficiency virus (HIV) negative or when the status is unknown. 
2. Patients who do not respond well to antibiotics, who are HIV negative or 
status unknown and both pre-treatment smears are negative. 
3. When both pre-treatment smears are negative for TB in a known HIV 
positive patient. 
4. To diagnose primary TB in children. 
 
Chest x-rays are indicated for use during or at the end of a clinical treatment 
regimen to assess the patient’s response to treatment, in other words whether 
satisfactory or not.  Chest x-rays are also indicated in patients with suspected 
chest complications (example patients with query acute bronchitis) and lung 
disease (DOH, 2009, p. 23). 
 
The purpose of the research study is to optimise x-ray referral system to ensure 
patient safety during ionising radiographic examinations by means of evaluating 
the adequacy of the completion of the x-ray request form.  Therefore, 
radiographers must carefully evaluate each x-ray request form not only for 
adequate completion but also for the justification of the x-ray examination 
request which will in turn assist in optimisation of x-ray examinations, thus 
ensuring patient safety during x-ray examinations. 
 
2.8 OPTIMISATION AND DOSE LIMITS TO ENSURE PATIENT 
 SAFETY DURING X-RAY EXPOSURE  
 
The HPCSA (2014, n.p.) guidelines state that all x-ray exposures are optimised 
when radiographers apply the ALARA principles (cf. 2.3, 2.6).  Radiographers 
are responsible for optimisation of x-ray exposures and must first evaluate the 
x-ray request form for justification and thereafter ensure optimisation of the x-
ray examination (cf. 2.6).  X-ray examination requests are justified when the 
benefits of the requested examination outweigh the risks involved with using 
ionising radiation (cf. 2.1, 2.4, 2.6) (HPCSA, 2014, n.p.).  Even when the 
ALARA principle is applied in a medically justified x-ray examination request, 
low radiation doses are not entirely without risks (European Commission 
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Directorate-General for the Environment [ECDG], 2000, p. 18; Matthews & 
Brennan, 2008, p. 350).  According to ECDG (2000, p. 18).  “The effective dose 
for an x-ray investigation is the weighted sum of the doses to a number of body 
tissues, where the weighting factor for each tissue depends upon its relative 
sensitivity to radiation induced cancer or severe hereditary effects.  It thus 
provides a single dose estimate related to the total radiation risk, no matter how 
the radiation dose is distributed around the body.”  Effective doses for 
frequently requested diagnostic x-ray examinations range over a factor of about 
1000 from the equivalent of a day or two of natural background radiation (0.02 
mSv for a chest radiograph) to four and a half (4.5) years (e.g., for computed 
tomography of the abdomen).  Natural background radiation between and 
within countries has substantial variations.  The radiation doses for 
conventional diagnostic x-ray examinations are compiled on the basis of the 
test results obtained from patients by the National Radiological Protection 
Board (NRPB) (ECDG, 2000, p.18).  Table 2.4 below presents extracted 
examples of effective doses from x-ray exposures in the 1990s from ECDG 
(2000, p.19) of most frequently requested x-ray examination in PHCC’s: 
 
Table 2.4: Extracted examples of effective doses from x-ray 
exposures in the 1990s from ECDG (2000, p.19) of most 
frequently requested x-ray examination in PHCC’s 
DIAGNOSTIC 
PROCEDURE 
TYPICAL 
EFFECTIVE 
DOSES 
(mSv) 
EQUIVALENT 
NO. OF 
CHEST  
X-RAYS 
APPROXIMATE 
EQUIVALENT PERIOD 
OF NATURAL 
BACKGROUND 
RADIATION (1) 
X-ray 
examinations 
   
Chest (single PA 
film) 
0.02 1 3 days 
Limbs and joints 
(except hip) 
<0.01 <0.01 <1.5 days 
Skull 0.07 3.5 11 days 
Thoracic spine 0.7 35 4 months 
Lumbar spine 1.3 65 7 months 
Hip 0.3 15 7 weeks 
Pelvis 0.7 35 4 months 
Abdomen 1.0 50 6 months 
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The effective doses displayed in Table 2.4 above were compiled more than 
fifteen years ago but is still valid.  The dose information as displayed by 
Remedios (2010, p. 10) for the most frequently requested examinations are 
similar to that of the results of Table 2.4 and was as follows: 
 X-rays of the chest, limbs and pelvis must be <1mSv. 
 Lumbar spine between 1- 5mSv. 
 
Chest x-rays according to the researcher’s experience is of the most frequently 
requested examinations for children.  The estimated dose for chest x-rays in 
children are 0.01- 0.15mSv for a single view (which is equivalent to one day of 
background radiation) and 0.1- 0.15mSv for two views (RSSA, 2013, p. 7).  Low 
level radiation is defined as radiation doses below 100mSv.  A radiation dose 
above 100mSv is known as a cancer risk.  The risk of developing radiation-
induced cancer is higher when exposed from an early age because it is 
estimated to be 5% per mSv at all ages but is close to 15% if exposed in the 
first decade of one’s life (RSSA, 2013, p. 8).  Incomplete completion and 
unjustified x-ray requests may result in radiographers not being able to optimise 
the x-ray examination exposure, and could lead to patients receiving radiation 
doses higher than the recommended radiation doses, thus reducing patient 
safety during x-ray examinations. 
 
Factors to consider that determine the quality of an x-ray request form 
according to Younger et al. (2014, p. 7) are as follows: 
 The completion of the x-ray request form. 
 The time of the x-ray request (for example prior to a surgical procedure). 
 The clinical history that is presented on the request form should not be 
contradictory or confusing. 
 The legibility of the referring HCP handwriting (x-ray request should be 
clearly written). 
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2.9. X-RAY REFERAL SYSTEM IN THE NMBHD 
 
The NMBHD provide x-ray services to the communities of Port Elizabeth, 
Despatch, Uitenhage and surrounding areas.  The NMBHD is demarcated in to 
three sub-districts.  In each sub-district, there is at least one PHCC that offer x-
ray services.  At the PHCC’s without x-ray services, patients are referred to the 
closest PHCC that offer the service by an appropriately qualified HCP.  An x-ray 
request form must be completed by the referring HCP, preferably the ECDOH 
provincial x-ray request form.  The patients from surrounding PHCC’s are 
referred directly with a completed x-ray request form to a PHCC with an x-ray 
department within their sub-district to undergo ionising radiographic 
examination (x-rays) (cf. 1.10).  Figure 2.2 below illustrates the access to PHC 
x-ray services in NMBHD. 
Figure 2.2: Access to PHCC x-ray services in NMBHD 
 
2.10 X- RAY REQUEST FORM 
 
X-ray request forms are template forms with information fields presenting the 
minimum x-ray request information required by an x-ray department to ensure 
justification of the request, to decide on the appropriate standard operation 
protocol for the requested examination and to verify information presented on 
the x-ray request form, before executing the x-ray procedure (Abubakar et al., 
2015, p. 219).  Table 1.1 in Chapter 1 provided an example of important 
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information required on a well-designed x-ray form (cf. 1.1).  According to 
Abubakar et al. (2015, p. 219), “A well-designed radiological request form will 
provide more information, increase compliance of clinicians and enable better 
assessment of pre-test probability necessary for the provision of good and 
reliable radiological services.” 
 
This study evaluated the ECDOH provincial x-ray request form.  The accuracy 
of the completion of this request form by the referring HCP is assessed against 
a checklist.  The literature explains that the design of an x-ray request form 
plays a significant role in modelling referral behaviour and that the quality of x-
ray services is greatly determined by the accuracy of the information displayed 
on an x-ray request form.  Therefore, the design of an x-ray request form plays 
a major role in the quality of completion of an x-ray request form (Irurhe et al., 
2012, p. 10).  As previously mentioned an x-ray request form is a 
communication tool between the referring HCP, radiographer and radiologist 
and is a request for specialist opinion (cf. 1.1, 2.1).  If the information 
presented on the x-ray request form is inadequate for the radiographer and 
radiologist, it results in unsatisfactory communications from the referring HCP 
to the radiographer and radiologist, consequently justification of the x-ray 
request cannot be determined which could consequently reduce patient safety 
during x-ray examinations (cf. 1.1) (Rao, 2014, p. 41). 
 
2.11 SUMMARY OF CHAPTER TWO 
 
In this chapter, the literature reviewed regarding Primary Health Care and x-ray 
examination referral guidelines were discussed.  The access to x-ray services 
in the NMBHD was also illustrated and the importance of complete x-ray 
request form completion was emphasised.  All literature reviewed in South 
Africa and the International Guidelines emphasised that justification of x-ray 
requests is an important principle when using ionising radiation or x-rays as a 
method of investigation.  Justification, optimisation and dose limits should not 
be overlooked by HCP’s when requesting x-rays, because it forms the basis of 
ensuring patient safety during ionising radiographic examinations (x-rays). 
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The gathered information explained the importance of the relationship of the 
referring HCP, radiographers and the patient in completing the x-ray request 
form.  The importance of the principles of justification and optimisation were 
discussed in this chapter.  The importance of reducing unjustified x-ray 
examination requests, thus optimising x-ray examinations and ensuring patient 
safety by eliminating unnecessary x-ray exposure was emphasised. 
 
Chapter 3 will provide a detailed discussion of the research design and 
methods used during the research process.  The data collection and analysis 
as well as the research methods used in this study will also be discussed. 
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CHAPTER 3  
RESEARCH DESIGN AND METHODOLOGY 
 
3.1 INTRODUCTION 
 
Chapter 2 focussed on a discussion of the literature reviewed for this research 
study.  Chapter 3 will provide information on the research design and methods 
used for this research study including strategies, instruments used for data 
collection and analysis methods, validity, reliability and ethical considerations. 
 
3.2  OBJECTIVE OF THE STUDY 
 
The objective of the study was to: 
 Explore and describe the adequacy of completion of x-ray request forms 
in order to optimise ionising radiographic referrals (x-ray requests) to 
ensure patient safety during ionising radiographic examinations at 
PHCC’s in NMBHD (cf. 1.5). 
 
3.3 RESEARCH DESIGN 
 
A research design is the overall strategy the researcher chooses to effectively 
address the research problem in a logical and coherent manner by integrating 
the different components of the study (Brink, 2012, p. 96).  A quantitative 
research design with an explorative, descriptive and contextual approach was 
undertaken in this research study. 
 
3.3.1 Quantitative Research 
A quantitative research approach is a form of conclusive research and has 
reasonably structured data collection procedures involving large representative 
samples (Struwig & Stead, 2001, p. 4; Brynard et al., 2014, p. 39).  The 
quantitative research design is calculated by counting data, therefore the 
researcher’s observations are substituted with a number.  Quantitative research 
is also associated with an analytical research (Brynard et al., 2014, p. 39). 
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Surveys, for example questionnaires, are methods used in a quantitative 
research approach (Brynard et al., 2014, p. 39).  The researcher had chosen a 
quantitative research design because it enabled her to conduct an online 
survey to evaluate the adequacy of completion of a large amount of x-ray 
request forms.  A quantitative research design by means of the survey allowed 
the researcher to evaluate if the information supplied on the sampled x-ray 
request forms were effective and efficient to ensure patient safety during x-ray 
examinations. 
 
3.3.2  Explorative Research 
Explorative research assists the researcher to perform research in an area not 
previously researched, with the intention of developing new ideas and more 
focussed research questions (Struwig & Stead, 2001, p. 7; Kumar, 2011, p. 11).  
In an explorative research methodology, the researcher gathers facts and then 
asks questions based on the facts.  The researcher explores the current 
situation and searches for reasons why this situation occurs to have a better 
understanding of which areas needed to be explored (Wisker, 2009, p. 55; 
Kumar, 2011, p. 11). 
 
In Chapter 1 the researcher gave an overview of the entire research study and 
developed a research question based on the gathered facts.  In Chapter 2 the 
researcher presented a literature review to gather information on how the x-ray 
request forms should be completed and how the x-ray referral system can be 
optimised to ensure patient safety during x-ray examination.  The researcher, 
based on the above-mentioned information, developed a research measuring 
instrument to collect data.  The data collection instrument that the participants 
at the various research sites used was a checklist in the form of a survey to 
explore the adequacy in the current completion of x-ray request forms in the 
selected PHCC’s of NMBHD.  Exploratory research by means of the data 
collection instrument at the PHCC’s at NMBHD was used when the researcher 
searched for new information or when the researcher investigated reasons why 
certain behaviours occurred (Wisker, 2009, p. 55; Kumar, 2011, p. 11). 
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3.3.3 Descriptive Research 
Descriptive research aimed to give an in-depth description of the current 
situation (Struwig & Stead, 2001, p. 8; Kumar, 2011, p. 10).  A descriptive 
research approach requires the researcher to collect detailed information 
regarding the research topic and answer all questions based on the facts.  In a 
descriptive research study, the ‘why’ questions were asked which could lead to 
exploratory research.  Therefore, it could be said that descriptive research and 
explorative research approach often go alongside each other, as applied in this 
research study (Wisker, 2009, p. 54, Kumar, 2011, p. 10). 
 
A descriptive research approach was applied to this research study by getting 
detailed facts regarding the current completion of x-ray request forms in the 
PHCC’s of NMHD by exploring the adequacy of completion of x-ray request 
forms in order to optimise ionising radiographic referrals (x-ray requests) to 
ensure patient safety during ionising radiographic examinations.  The 
participants evaluated x-ray request form completion in the form of a survey.  A 
statistical method of descriptive research was applied to this research study by 
statistically analysing the collected data from the survey. 
 
3.3.4 Contextual Research 
The contextual research approach describes the environment of the 
participants of the research study.  Individual’s behaviours are often directly 
related to their environment.  The contextual research aims to identify the 
standards of the current situation or scenario (Struwig & Stead, 2001, p. 12; 
Babbie & Mouton, 2014, p. 272).  A contextual research approach provides 
accurate descriptions to facilitate understanding of events being studied within 
a concrete, natural context in which they occur (Babbie & Mouton, 2014, p. 
272). 
 
The study was conducted at five PHCC’s in NMBHD referred to in the research 
study as follows: A, B, C, D and E.  These PHCC’s function independently of 
one another, but are all under the management of the NMBHD (cf. 1.10).  The 
NMBHD is demarcated into three sub-districts (cf. 1.10).  They provide primary 
health care to patients of Port Elizabeth, Uitenhage, Despatch and surrounding.  
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Currently there are two PHCC’s providing x-ray service in Uitenhage and three 
in Port Elizabeth. 
 
There are various health disciplines currently practising at PHCC’s in NMBHD 
of which radiography is one.  There are only qualified radiographers (which 
include community service radiographers) working in the radiography (x-ray) 
department at PHCC’s in NMBHD, no students.  These radiographers have all 
successfully completed a minimum of a three-year national diploma in 
diagnostic radiography and are registered with the HPCSA.  The PHCC’s are 
mainly manned by professional nurses.  Most of the PHCC’s do not have a 
resident medical doctor and may have a doctor once or twice a week for 
consultation of patients referred from the professional nurses.  The other 
PHCC’s have at least one permanent medical doctor.  The HCP’s which are 
part of rehabilitation rotate to the different PHCC’s and only have services 
available on specific days for various PHCC’s example physiotherapists.  These 
HCP’s according to the DOH: DRC (2014b. n.p) are also allowed to request x-
ray examinations. 
 
3.4 RESEARCH METHODS 
 
The research methodology reflects on the planning, structuring and the 
execution of the methods used to collect the data for the research in 
compliance with the demands of truth, objectivity and validity (Brynard et al., 
2014, p. 30).  The research methodology focuses on the research process and 
decisions necessary to conduct the research study (Brynard et al., 2014, p. 30).  
Research methods include the population, sampling, sample size, recruitment, 
data collection, data analysis and pilot study used to study the research of 
optimising x-ray referral system to ensure patient safety during ionising 
radiographic examinations. 
 
3.4.1  Population 
Population refers to the objects, subjects, events, phenomena, activities or 
cases the researcher intends to research in order to gain new ideas and 
knowledge of the research topic (Brynard et al., 2014, p. 57).  The population 
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consisted of the five radiographers at the PHCC’s in the NMBHD completing 
the checklist and the patient`s x-ray request forms.  There was only one 
radiographer at each of the PHCC’s offering x-ray services during the research 
period (cf. 1.10).  The considered amount of x-ray request forms that should 
have been evaluated was a total of 500. 
 
The researcher had a general meeting with all the radiographers in NMBHD to 
discuss the research study and to request verbal permission of them to 
participate in the research.  The researcher at a later stage had an information 
session with each radiographer individually at the respective PHCC’s to explain 
and demonstrate what was expected during data collection.  All participating 
radiographers had to complete a consent form before commencing with the 
data collection to state that he or she voluntarily participated and was informed 
on what their part in the research were.  The participating radiographers were 
informed that their part in the research will be to randomly evaluate the 
completion of several x-ray request forms as indicated per stratified sampling in 
Table 3.1 below for their respective PHCC.  The researcher also observed how 
each radiographer evaluated the initial x-ray request form in case they had any 
queries she would be present to clarify it to avoid any misunderstanding that 
could arise at a later stage. 
 
3.4.2  Sampling and Sample size 
Sampling is the process whereby the researcher selects a small group or 
population to determine behaviours of a larger group or population.  The 
sampling process enables the researcher to simplify the research, to save time, 
to cut costs and to determine the specific properties of the whole population 
(Brynard et al., 2014, p. 57).  The researcher conducted the research by 
selecting a sample of x-ray request forms to represent the population, because 
the population of NMBHD is large and by selecting a sample the research was 
simplified, and it saved time. 
 
The Nelson Mandela Bay Health District x-ray services headcount 1st January – 
31st December 2015 (Table 3.1) was used to determine the sample size.  The 
sample size was determined as per stratified sampling using Microsoft Excel 
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format software for the number of evaluation forms checklists to be completed 
at each PHCC as illustrated in Table 3.1 below.  Five radiographers made up 
the sub-population used in the study to execute the data collection process.  
Initially it was decided that the population of this study would be composed of a 
sample size of 500 x-ray request forms as discussed with a biostatistician of the 
NMMU department of biostatistics. 
 
Stratified random sampling using Microsoft Excel-format software was applied 
in this research study by statistically calculating the considered sample size of 
500 and dividing this amount into the total data to be collected at each PHCC.  
Proportionate Stratified Random Sampling was used to calculate the sample 
size of each PHCC.  The sample size of each PHCC in the study was 
proportionate (meaning a fraction) to the total sample size of the entire 
population of x-ray request forms (Explorable.com, 2009, n.p.).  During the data 
collection process the x-ray request forms of patients over eighteen years of 
age were randomly selected to be evaluated by the participating radiographers 
at each of the research sites. 
 
Probability sampling using a stratified sampling method was used because 
certain PHCC’s had a higher population or headcount than others, to ensure an 
equitable amount of checklist form distribution per PHCC to be evaluated.  
Therefore, PHCC’s with a higher headcount had a larger amount of x-ray 
request forms the radiographer had to evaluate in comparison to the PCCs with 
smaller headcounts as illustrated in Table 3.1 below.  The sample size and the 
number of checklists to be completed were statistically calculated according to 
the information in the Table 3.1 below: 
 
Table 3.1:  Sampling and Sample Size per PHCC 
PHCC’s HEADCOUNT PER 
PHCC 1JAN- 31DEC 
2015 
STRATIFIED SAMPLE (EXCEL) 
EVALUATION FORM CHECKLIST 
DISTRIBUTION PER PHCC 
A 7170 161 
B 5408 122 
C 5196 117 
D 3039 68 
E 1390 32 
44 
 
 
Probability sampling is a sampling technique in which each sample has the 
same probability of being selected (Wagner et al., 2012, p. 90).  A stratified 
sampling method is a type of probability sampling technique (Wagner et al., 
2012, p. 91).  Stratified random sampling was the sampling method applied to 
this research study. 
 
Inclusion Criteria: 
Only the radiographers that worked at the PHCC’s providing x-ray services in 
the NMBHD.  The radiographers must be registered with the Professional 
Board of Radiography and Clinical Technology in the HPCSA according to the 
Health Professions Act (HPA) 56 of 1974 (South Africa [SA] Department of 
Health [DOH], 1976, p. 1).  The request forms of patients 18 years and older 
referred to the five PHCC’s offering x-ray service during the period of data 
collection was randomly selected for evaluation against the data collection 
instrument. 
 
3.5 DATA COLLECTION 
 
Data collection occurs when the measuring instrument of the research study is 
applied to investigate the selected sample.  During the data collection process, 
the researcher collects the data for the research study (Mouton, 2014, p. 104).  
The data collection instrument used for the data collection was compiled by the 
researcher in conjunction with her supervisor, co-supervisor and a NMMU (now 
Nelson Mandela University [NMU]) statistician. 
 
3.5.1  Data Collection Instrument 
The data collection measuring instrument tests the reliability of the research 
methods applied to the research study (Brynard et al., 2014, p. 49).  The data 
collection instrument was an evaluation form checklist (Annexure G) based on 
the information that should be present on the Eastern Cape Department of 
Health Provincial x-ray request form (Annexure H) (cf. 3.5).  The information 
that should be present on an x-ray request form is known as the fields of the x-
ray request form for example: personal information, clinical information, mode 
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of travel, x-ray examination requested, HCP details and previous x-ray (Oswal 
et al., 2009, p. 210). 
 
The evaluation form checklists were used to assess the adequacy of 
completion of the information completed on the x-ray request form and was 
answered in English because it is the Universal language and is easier for most 
to understand.  The researcher used an evaluation form checklist to determine 
the completeness of the fields of each of the sampled x-ray request forms.  The 
HCP’s completing these x-ray request forms should provide clear, concise and 
legible information communicating to the radiographer exactly what is expected 
from them to ensure optimisation and patient safety during x-ray examinations. 
 
The five radiographers who were responsible for the evaluation of the selected 
x-ray request forms were all registered with the Professional Board of 
Radiography and Clinical Technology of the HPCSA and gave voluntary 
informed written consent to be part of this research study (cf. 3.4.1).  The data 
collection was done in the form of a questionnaire using an online survey 
program, QuestionPro.  The participating radiographers at the various research 
sites randomly selected x-ray request forms of patients older than 18 years of 
age for evaluation using this online program, QuestionPro, by selecting the 
applicable (yes or no) answer to the question (cf. 3.4.2).  The researcher 
decided on using the research measuring instrument because the adequacy in 
the completion of the x-ray request forms could be evaluated for the information 
that should be present.  By using the QuestionPro program privacy, anonymity 
and confidentiality was maintained because none of the referring HCP’s, 
radiographer’s and patient’s details was revealed. 
 
3.5.2. Data Collected 
A total of 500 x-ray request forms of patients over eighteen years old were 
initially considered for inclusion in this research study per stratified sampling in 
Table 3.1.  The five participating radiographers were electronically invited to 
participate in this research study for data collection.  The participating 
radiographers had to agree to the terms and conditions before the research 
questions could be answered.  The x-ray request forms were completed by 
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medical doctors, primary health care professional nurses, dentists and 
physiotherapists that referred patients from the various PHCC’s in NMBHD to 
the five PHCC’s in NMBHD that offer x-ray services.  The x-ray request forms 
were evaluated by the participating radiographers at their respective PHCC’s.  
At the time of the data collection there was only one radiographer per research 
site (cf. 3.4.1). 
 
The participating radiographers randomly selected x-ray request forms of 
patients over eighteen years old for evaluation during data collection.  It was not 
specified to the radiographers if the x-ray request forms for evaluation should 
be every third or second, therefore the participating radiographers decided on 
the x-ray request form selection for evaluation.  The selected x-ray request 
forms were evaluated online, by using the online survey program QuestionPro, 
against an evaluation checklist form of questions (Annexure C) (cf. 3.5.1). 
 
Three participants had data that did not reflect on the QuestionPro program 
initially when they reached their target sample total for their respective PHCC’s.  
The researcher asked the three participants, where QuestionPro recorded a 
huge deficit in the target totals, to evaluate more x-ray request forms in order to 
correct the shortfall in data collection targets.  Consequently, the extra data 
collected by one of the three participants resulted in a total data collected which 
were above the target set for that specific PHCC.  Thus, on completion prior to 
data analysis the totals per PHCC were as follows: PHCC A (n=168), PHCC B 
(n=116), PHCC C (n=203), PHCC D (n=66) and PHCC E (n=29).  On 
completion, this brought the researcher to a total sample size of n= 582. 
 
The results of the survey were presented with yes and no answers.  Where: 
Yes =1 (one) and No =2 (two).  There were no Likert-scale questions, but for 
some questions, there were sub-questions that were only answered if the 
participant selected yes in the preceding question.  In the sub-questions, the 
participant was given a few answers to choose from and the selected answer 
=1 (one) on the QuestionPro program.  Each field was considered complete 
when there was information related to it.  The participating radiographers 
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answered the questions by selecting the relevant answers provided on the 
evaluation form checklist. 
 
3.6 DATA ANALYSIS 
 
During the data analysis process the researcher categorises, manipulates and 
summarises the collected information, and presents this information in 
meaningful terms (Brink, 2012, p. 177).  The researcher becomes aware of the 
patterns, outliers and missing data when organising quantitative data.  The 
researcher organises data and can use a spread sheet for data analysis to sort 
the collected data, search specific data, recode and graph data and also 
perform basic calculations.  There are various techniques the researcher can 
use to display the data and to answer the research question (Brink, 2012, p. 
178). 
 
The researcher used statistical strategies in this research study.  Statistical 
techniques are classified into two general categories, namely descriptive 
statistics and inferential statistics. Descriptive techniques were used to 
organise, simplify, and summarise the collected data (Gravetter & Wallnau, 
2017, p. 6).  Descriptive statistics were used because it enabled the researcher 
to simplify a set of data by organising or summarising a large set of scores.  
Inferential statistics was applied, and the sample data was used to reach 
general conclusions about populations (x-ray request forms) (Gravetter & 
Wallnau, 2013, pp. 6-7).  All data was analysed by the Unit for Statistical 
Consultation at the NMMU (now NMU) (cf. 3.3.3). 
 
The data was calculated using Microsoft Excel-format software (cf. 3.4.2).  Data 
from the self-administered questionnaires or evaluation form checklist used at 
the five PHCC’s was summarised using frequencies and percentages for 
categorical data and ranges, means and medians for continuous data.  The 
expected frequency count for each cell of the table is at least five (5), if the 
sample data is displayed in a contingency table (McHugh, 2013, p. 144).  For 
certain items, cross-tabulation or contingency tables with ANOVA and chi-
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square values were computed.  The results of the data were presented using 
tables. 
 
A frequency distribution table was used to organise the entire set of scores 
making it possible to view the complete distribution in one glance.  A table for 
measures of central tendency described the distribution, summarising the 
distribution of the entire group by condensing all of the individual scores into 
one value (Gravetter & Wallnau, 2013, p. 133).  The completeness and 
correctness scores for each of the fields on the x-ray request forms were also 
presented. 
 
Central tendency is a statistical measure that defines the average value of an 
entire sample (Gravetter & Wallnau, 2017, p. 69).  The two most common 
methods of measuring central tendency are the mean and median (Gravetter & 
Wallnau, 2017, p. 72).  The mean is a synonym for the average score of a set 
of data (Maclnnes, 2017, p. 22).  The median is the midpoint of scores arranged 
from smallest to largest (Gravetter & Wallnau, 2017, p. 79).  In descriptive 
statistics quartiles are the three points denoted Q1, Q2 and Q3 that divides 
ranked-ordered data set into four equal groups.  Each group is a quarter (25%) 
of the data.  The formula for standard deviation is the square root of the 
variance.  The standard deviation is a measure of how spread out a set of data 
is from its mean (McDonald, 2014, p. 109).  A table for central tendency and 
dispersion is presented in Chapter 4 indicating the completeness and 
correctness scores for each aspect of the x-ray request in which the above-
mentioned values are displayed. 
 
3.6.1  Statistical Analysis 
Stratified sampling was used for the main study to determine the number of x-
ray request forms to be evaluated by means of the evaluation form checklist, as 
illustrated in Table 3.1.  Probability sampling using a stratified sampling method 
in Excel format was used because some clinics had a higher population or 
headcount than others, as illustrated in Table 3.1 (cf. 3.4.2).  The selection of 
the x-ray request forms for evaluation was decided on by the participating 
radiographers.  They selected the x-ray request forms of patients who met the 
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inclusion criteria, which was over the age of eighteen years. Data was collected 
daily from October to December, with x-ray referral forms chosen randomly and 
analysed until the target sample size for their specific PHCC was met (cf. Table 
3.1).  There was only one radiographer at each of the PHCCs therefore they 
selected the x-ray request forms for evaluation at their convenience, mostly on 
days when the patient trafficking in the department was manageable. 
 
The main questions related to the information that should be present on the x-
ray request form at the PHCC (nominal variables) where the data was 
collected, were computed using cross-tabulation (contingency) with chi-square 
values.  The Chi-square test for independence was used to determine whether 
there was a statistical relationship between two variables that is the yes or no 
questions at the different PHCC’s (Wallis, 2012, p. 1; McHugh, 2013, p. 143).  A 
p-value of less than 0.05 is termed significant (Maclnnes, 2017, p. 85).  In this 
research study, the Cramer’s V Chi-square based measure of nominal 
association was used for nominal variables (Kleinman, 2011, p. 1). 
 
The results of the Pearson Chi-square and Cramer’s V tests were presented 
because Chi-square tests were computed to test for the statistical significance 
and Cramer’s V test for practical significance (McDonald, 2014, p. 59; 
Kleinman, 2011, p. 1).  When there was no association between two variables, 
Cramer’s V test equals zero (0).  However, the maximum value of Cramer’s V 
test is one (1) irrespective of the sample or table size.  A value above zero (0) 
and closer to one (1) for Cramer’s V can be anticipated as a strong relationship 
between variables.  Cramer’s V could indicate a weaker relationship for a value 
below one (1) and closer to zero (0).  Therefore, this test was useful in 
comparing strengths of association between any two cross classification tables 
(McHugh, 2013, pp. 143-144; Kleinman, 2011, p. 1). 
 
Chi-Square test for independence, also known as the Pearson Chi-square test 
or just Chi-square is a non-parametric or distribution free test.  It is appropriate 
to use Chi-square when the following conditions are met (McHugh, 2013, pp. 
143-144): 
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 The measurement levels of all the variables (main questions and PHCC 
are a nominal or ordinal). 
 Each of the above variables under study is categorical in nature. 
 Sample sizes of the x-ray request form evaluations at the different PHCC 
are un-equal. 
 The primary data of a study were assessed at a periodical or proportion 
level. 
 
A statistical test, Cramer’s V was used in the research study as an effect size 
measure that indicates the practical significance of the finding.  The practical 
significance of the Cramer’s V interpretation of each question of the evaluation 
form checklist will be presented in the results.  The Cramer’s V interpretation is 
(McHugh, 2013, pp. 143-144): 
 0 - 0.29: Small practical significance, 
 0.30 - 0.49: Medium practical significance, 
 0.50 -1: Large practical significance. 
 
The one-way ANOVA statistical test was computed to compare the means of a 
measurement variable among groups classified by a nominal variable when 
there were more than two aspects.  The ANOVA test was done to test whether 
there was statistical significance between the mean values of the PHCC’s 
(McDonald, 2014, p. 4).  The one-way ANOVA was done, using frequency 
tables and the result of the ANOVA if p < 0.05 indicated statistical significance 
(McDonald, 2014, p. 14). 
Cohen’s d statistical calculations were computed to calculate magnitude of the 
mean differences between PHCC’s.  Cohen’s d is an effect size, the 
standardised mean effect to express the mean difference between two groups, 
but in this research study it refers to the mean difference between two PHCC’s.  
The ANOVA result p < 0.05 only indicates whether there is a statistical 
significant mean difference between the PHCC’s, but the Cohen’s d describes 
the magnitude of the mean difference.  The meaning of effect size varies by 
context, but the standard interpretation is as follows (Gravetter & Wallnau, 
2009, pp. 230-231): 
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 0.8 – 2    = large practical significance, 
 0.5- 0.79 =  medium practical significance, 
 0.2- 0.49 =  small practical significance. 
The definitions of terminologies that will be used when presenting the results of 
the research study are as follows: 
 Degrees of freedom (df) is the number of independent observations of 
which an estimate is based (McDonald, 2014, p. 46). 
 Cramer’s V Chi-square based measure of nominal association is a 
probabilistic inter-correlation for contingency tables based on chi-square 
statistics and represents the number of observations included in the table 
(Wallis, 2012, p. 2; Kleinman, 2011, p. 1). 
 Chi-square statistics are used in the case of this study to estimate the p-
values associated with categorical data organised as a contingency table. 
(MacInness, 2017, p. 83).   The Chi-square test of independence was used 
in this research study because the sample size was large.  The Chi- 
square test was used because the study had two nominal variables (yes 
and no).  The researcher wanted to observe whether the proportions of 
one variable are different for different values of the other variable.  
Pearson Chi-square test is the most commonly used chi-square test of 
independence for two nominal variables and is expressed as a number 
(McDonald, 2014, p. 49; Wallis, 2012, p. 5). 
 ANOVA indicates a statistical significant mean difference between two 
regions if p < 0.05 (McDonald, 2014, p. 14). 
 Cohen’s d is an effect size measure known as the standardised mean 
effect and measures the size or magnitude of an effect (mean difference 
between two groups) (Gravetter & Wallnau, 2009, pp. 230). 
 
3.7 PILOT STUDY 
 
A pilot study is considered a smaller study of the actual research that the 
researcher will conduct (Thabane et al., 2010, p. 1).  A pilot study is also known 
as a pre-test or preliminary study done to test the practical aspects of the 
research study (Brink, 2012, p. 174).  The purpose of a pilot study is to evaluate 
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the feasibility of the research study and to detect the possible flaws in the 
selected research methods for the proposed research study (Brink, 2012, p. 
175).  The aim of a pilot study in this research was to test the aspects of the 
actual research using the evaluation form checklist to evaluate the 
completeness of the x-ray request form.  For the pilot study 10% (50) of the 
stratified sample size of 500 x-ray forms were evaluated.  A participating 
radiographer evaluated 50 x-ray request forms against the evaluation form 
checklists at PHCC B.  The data collection measuring instrument may be 
piloted formally with up to 50 participants to test the acceptability of the 
questionnaire (Gerrish & Lathlean, 2015, p. 422).  In the case of this research 
the measuring instrument refers to the evaluation form checklist.  Random 
sampling was applied in collecting the data for the pilot study.  Random 
sampling gives everyone in the population an equal chance of being 
independently selected (Wagner et al., 2012, p. 273).  The pilot study was done 
to validate the measuring instrument (evaluation form checklist).  After the pilot 
study was completed the researcher together with the supervisor, co-supervisor 
and the NMMU (now NMU) statistician reviewed the results before the actual 
study commenced.  At this stage item analysis was done as a strategy to 
decide on which items on the measuring instrument should remain (Gerrish & 
Lathlean, 2015, p. 50).  For the main study, none of the items used in the pilot 
study was removed meaning that the evaluation form checklist questions were 
used in the main study exactly as in the pilot study. 
 
3.8 RELIABILITY AND VALIDITY 
 
Reliability and validity are qualities that are taken into account when the 
research instrument is selected as these qualities are close related (Brink, 
2012, p. 126).  Thus, a research instrument that is reliable, but not valid cannot 
be used as measuring tool and vice-versa (Brink, 2012, p. 127).  Reliability 
refers to the accuracy and the reliability of the findings of the measuring tool, 
whether results are similar (De Vos, Strydom, Fouché & Delport, 2011, p. 157; 
Neuman, 2014, p. 212).  Validity refers to the accuracy of the outcomes of the 
research (Creswell, 2014, p. 160). 
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3.8.1  Reliability 
Reliability refers to the accuracy and consistency of the data collection 
measuring instrument because the same tool at a later stage by means of a 
test-retest technique must be able to produce similar results (Brynard et al., 
2014, p. 50).  In the study of optimising x-ray examination referrals to ensure 
patient safety during ionising radiographic examinations an evaluation form 
checklist was the measuring tool used to ensure reliability of results. 
 
Reliability of participating radiographers with regard to this research was 
ensured as described in section 3.5.  An evaluation form checklist was 
completed by the radiographer examining the patient.  Ideally, the 
radiographers had to complete the evaluation form checklist at the reception 
because at a later stage he or she might exclude important information.  The 
above-mentioned ensured that the data projected on the evaluation form 
checklist was correct.  All the radiographers responsible for the completion of 
the evaluation form checklist were registered with the Professional Board of 
Radiography and Clinical Technology of the Health Professions Council of 
South Africa (HPCSA) in terms of the Health Professions Act (HPA) 56 of 1974, 
to ensure that all x-ray request forms are evaluated by qualified radiographers 
and meet the requirements as set out by the DOH: DRC. 
 
3.8.2  Validity 
Validity refers to the accuracy of the outcomes of the research and could be 
divided into internal validity and external validity.  Internal validity was when the 
researcher concluded that the result produce is solely by the methods used in 
the research design, while external validity is the extent to which the results 
could be generalized (Creswell, 2014, p. 161).  Internal validity can be divided 
into four validity criteria namely (Brynard et al., 2014, p. 50): 
1. Content validity: referred to the accuracy of the questions included in the 
questionnaire, but in the case of this research study it referred to the 
accuracy of the questions included in the evaluation form checklist. 
2. Criterion-related validity: refers to whether the data collection instrument 
used for the specific research met the expected criteria if compared to 
another instrument known to be valid. 
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3. Construct validity: refers to whether the information in the measuring tool 
was constructed to obtain the desired information. 
4. Face validity: refers to how the measuring instrument appeared to the 
participant.  This referred to the subjective judgement of the participating 
radiographers of the evaluation form checklist. 
 
The following steps were undertaken in this research to ensure validity: 
1. Only one evaluation form checklist was completed per x-ray request form. 
2. Answers were completed online in the form of a survey and participants 
had to select the relevant answer from the information provided.  For 
some questions, there were sub-questions which allowed for more than 
one block to be selected against the relevant information provided. 
3. Internal validity in optimising x-ray referral systems to ensure patient 
safety during ionising radiographic examination is the accuracy of the 
completion of the evaluation form checklist.  Content validity and Face 
validity were the two internal validity criteria used in the research process.  
To ensure content validity, the researcher performed a literature review 
(see Chapter 2) on the research topic prior to developing the research 
instrument, an evaluation form checklist. 
4. The evaluation form checklist was first reviewed by the researcher`s 
supervisors and statistician to check if the information provided on the 
checklist covered the research question.  The researcher`s supervisors 
assessed at face value whether the evaluation form checklist captured the 
intended concept.  The researcher ensured face validity by conducting a 
pilot study and getting participants feedback on their experience in 
completing the evaluation form checklist. 
5. External validity is to what extend the outcomes of these results of the 
evaluation checklist can be generalised in real life situations. 
 
3.9 ETHICAL CONSIDERATIONS 
 
Ethics is to know what is morally right and wrong and ethical considerations are 
important at every step of the research process (Wagner et al., 2012, p. 62).  
Ethics in research aims to ensure that the research study was not detrimental to 
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any living creature, thus the researcher should apply safety considerations to all 
participants (Wisker, 2009, p. 74).  Confidentiality, privacy and informed 
consent are important in ethics, to ensure that in this research process no one 
was harmed in any way (Wisker, 2009, p. 43; The National Commission for the 
Protection of Human Subjects of Biomedical and Behavioural Research 
[NCPHS], 1979, pp. 6-9).  Since the researcher used the x-ray request forms as 
part of the research, no contact with patients and HCP referring patients for 
ionising radiographic examination took place.  All information was anonymous, 
and no patient or HCP’s information appeared on the evaluation form checklist. 
 
3.9.1  Informed consent 
Informed consent meant that the individual had sufficient information to make 
an informed judgement (Brink, 2012, p. 39).  “The National Health Act (Act No. 
61 of 2003) states that all patients have a right to confidentiality and this is 
consistent with privacy in the South African Constitution (Act No. 108 of 1996)” 
(HPCSA, 2008, p. 5).  Informed consent from the patient was important, in 
patient safety research studies and this document must be in writing with the 
patient’s signature (World Health Organisation [WHO], 2013, pp. 21-22).  
According to Wisker (2009, p. 43) and Brink (2012, p. 39), the participants need 
to know the following details in order to give informed consent: 
1. The purpose of the research study. 
2.   The researcher`s qualifications. 
3.   Whether the research study is funded. 
4.   How the funding will be applied. 
5.  If there are consequences if one does not want to participate in the 
research. 
6.  The amount of time the participants will spend on the research study. 
7.  The effects the research study will have on the participants. 
 
The answers to the above questions of what the participants need to know with 
regard to this research are as follows: 
1. The purpose of the research was stated in the aim (cf. 1.4). 
2. The researcher is studying towards a master’s degree in radiography. 
3. No, the research was not funded. 
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4. The research study was not funded. 
5. There are no consequences to anyone who does not want to participate in 
the research study. 
6. The completion of the checklist will take up a few minutes of the 
radiographer’s time prio-r to executing the x-ray examination. 
7. The participant as a radiographer will assist in improving the adequacy in 
the x-ray request form completion, which will in turn help in optimising the 
x-ray examinations and ensuring patient safety during x-ray examinations. 
 
According to Brink (2012, pp. 38-39) the information given to the participants 
can be in the following forms: 
1. In writing: This is when the researcher gives the participant a written 
document with all the necessary information. 
2. Verbally; in the form of a discussion. 
3. In the form of a tape; by means of an audio or video recording. 
 
The researcher in this research study gave the information verbally and in 
writing to the participants.  The researcher first discussed the research with the 
participants as described in section 3.8.1.  The participating radiographers of 
the five PHCC’s gave informed consent in the form of signing a written 
document prior to completing the evaluation form checklists.  All radiographers 
participated of their own free will and were not forced or coerced into 
participating in the research, thus participation was voluntary.  According to 
Brink (2012, p. 40), it is the right of an individual to decide whether or not to 
partake in a research study without risk of penalty or prejudicial treatment.  The 
participating radiographers were the only ones knowing the identity of the 
patient and completed the evaluation form checklists in confidence not 
indicating or divulging any patient’s or HCP’s information. 
 
3.9.2 Privacy, confidentiality and anonymity 
The HPCSA had compiled a list of requirements health care professionals had 
to do, in order not to divulge a patient’s information based on “Rule 13 of the 
Ethical Rules of the HPCSA” (Health Professions Council of South Africa 
(HPCSA, 2008, p. 6).  Privacy and confidential information means that the 
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information is a secret.  The participants have the right to privacy and the 
researcher must respect that right (Brink, 2012, p. 35).  It is the right of the 
participant to decide to what extent or under what circumstances his or her 
information can or cannot be shared with others (Brink, 2012, p. 37).  The 
information includes the attitudes, beliefs, behaviour, opinions and medical 
records of the participants.  In this research study, none of the participants` 
privacy was violated.  A voluntary research participant has the right to have his 
or her information kept anonymous and confidential (Brink, 2012, p. 38). 
 
Confidentiality is a process in research where the researcher ensures that the 
data collected in the research study is not divulged, cannot be linked to an 
individual participant or was not available for others to see (Brink, 2012, p. 38).  
In this research study, all information was kept confidential.  Anonymity requires 
that the researcher keeps the participants` identity a secret (Brink, 2012, p. 37).  
In this research study x-ray request forms were labelled per research site 
example A1.  To maintain anonymity, the patient’s personal details were 
covered so that it was not visible.  The x-ray request forms used for data 
collection were kept in a safe place at the research sites for reference in case of 
queries.  Brink (2012, p. 38) suggests the following mechanisms a researcher 
could use to ensure anonymity: 
1. Provide code names to participants. 
2. When data is discussed, code names must be used. 
3. Safe guard the master list of all the participants` names and code names. 
4. The list of real names must be destroyed. 
 
In this research, study at the five Primary Health Care Centres that were part of 
the research, no personal information of the patient and HCP reflected on the 
evaluation form checklist.  Thus, privacy, anonymity and confidentiality were 
maintained throughout the research.  Only the radiographer completing the 
evaluation form checklist knew the identity of the patient.  The radiographer 
completing the evaluation form checklist was also the radiographer executing 
the x-ray examination and for this reason needed to know the identity of the 
patient to ensure that the correct patient is receiving the requested x-ray 
examination. 
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3.9.3  Gaining ethical permission to do the study 
The researcher had to apply for ethical approval from the University and the site 
where research was conducted before the research could commence (SA 
Department of Health [DOH], 2015, p. 7-8). 
 
In order to conduct the research of optimising x-ray referral systems by means 
of the evaluation form checklist (Annexure G) of the x-ray request form and to 
ensure patient safety during ionising radiographic examination procedures at 
PHCC’s in the Nelson Mandela Health District, ethical approval had to be 
acquired.  The researcher gained approval to do the study from the Nursing 
Department Research Committee (NDRC) at NMMU (now NMU). In order to 
gain approval, the researcher had to present the research study to a panel of 
this department.  The researcher, after completion of corrections suggested by 
the NDRC emailed and handed printed copies to the Nelson Mandela 
Metropolitan University’s (NMMU) Faculty Postgraduate Studies Committee 
(FPGSC) and REC-H Committee (ethics number: H16-HEA-RAD-002) to obtain 
ethical approval.  The researcher applied online to the National Health 
Research Database (NHRD) to the ECDOH Research Committee and had to 
submit the approval letter (Annexure A) of the FPGSC and Ethics Committee 
from NMMU as well as the research proposal in order to gain approval.  
Thereafter, the researcher applied to the Nelson Mandela Bay Health District 
management and had to submit an application letter (Annexure C), the approval 
letters from the FPGSC and the Ethics Committee of NMMU (Annexure A), 
NHRD ECDOH approval letter (Annexure B) and the research proposal before 
data collection could commence.  The researcher received permission from 
NMBHD to do the research (Annexure D) and wrote a letter to participants 
(Annexure E).  The researcher received written signed consent letters from the 
selected participants (Annexure F).  After receiving approval from all the parties 
involved, a pilot study of 50 evaluation form checklists was completed and 
analysed by the biostatistician before the actual data collection commenced. 
 
3.9.4  Gaining entrance into the site 
The researcher has to acquire access to an area (Wagner et al., 2012, p. 65).  
The researcher gained entrance into the research sites as described in section 
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3.9.3 through the NHRD ECDOH research committee and the NMHD 
management.  Written approval letters as well as the requirements from the 
ECDOH research committee and NMBHD management were acquired to gain 
entrance into the research site of the five PHCC’s part of the study before data 
collection commenced. 
 
3.10 SUMMARY OF CHAPTER THREE 
 
This chapter described in detail the outline of the research design and 
methodology used during the research study, as well as the ethical 
considerations that were taken into account during the research process.  The 
data gathered from all the research sites were statistically analysed by a 
biostatistician of NMMU and will be discussed in detail in chapter 4.  Chapter 4 
includes the results and discussion of the research study.
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CHAPTER 4 
RESULTS AND DISCUSSION 
 
4.1 INTRODUCTION 
 
Chapter 3 presented an in-depth discussion of the research design and 
methodology as they were applied in this study.  The objective of the study was 
to explore and describe the adequacy of completion of x-ray request forms in 
order to optimise ionising radiographic referrals (x-ray requests) to ensure 
patient safety during ionising radiographic examinations at PHCC’s in NMBHD 
(cf. 1.5, 3.2).  An evaluation form checklist was used as a data collection 
instrument.  No Likert-scale questions were used in the checklists however, 
certain questions contained sub-questions (cf. 3.5.1). 
 
The results of the statistical analysis are presented question by question.  The 
results of the various aspects of the x-ray request form that these questions 
encompass are also presented.  The reason for this is because each question 
on its own had an important function to ensure patient safety during x-ray 
examinations.  Based on the results of the frequency of correctness of 
completion of the x-ray request forms the researcher and the statistician 
determined that it would be of value to compare the statistical results of the 
PHCC’s in order to evaluate differences in the results per question and per 
aspect of the x-ray request form.  Comparing the results of the PHCC’s enabled 
the researcher to identify whether a specific PHCC needed to be addressed 
with regard to optimising the x-ray referral system to ensure patient safety or if 
the results were similar in general. 
 
The results of the data analysis that was computed to determine the accuracy 
of the completion of the sampled x-ray request forms will be presented in this 
chapter.  The researcher will present the frequency of completion of each 
question and will also present contingency tables for comparative analyses to 
compare the completion rates between the PHCC’s and to compare the 
completion rate of the various aspects of the x-ray request forms in response to 
the variables (yes and no) of the study.  The research question of this study 
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was: How could x-ray referral systems in NMBHD PHCC’s by means of the x-
ray request form be optimised to ensure patient safety during ionising 
radiographic examinations (cf. 1.3)?  The data was gathered and presented as 
PHCC A, B, C, D, and E.  This chapter focuses on the analysis of the results.  
An outline of the results, together with a brief discussion of the results will be 
provided. 
 
4.2 RESULTS AND DISCUSSIONS 
 
This section presents, interprets and discusses the results of the study.  
Questions one to eight refer to the personal information of the patient.  
Question nine refers to the clinical history, question ten refers to the x-ray 
examination requested, question eleven refers to the referring HCP information, 
question twelve refers to the name of the clinic or department and question 
thirteen refers to the presence of information indicating whether the patient had 
previous x-rays.  In section 4.1 the researcher provided a reason why the 
results are presented question by question and aspect by aspect to evaluate 
the correctness in completion of the sampled x-ray request forms.  The 
researcher evaluated each field on the sampled x-ray request forms in order to 
make recommendations to the NMBHD on how the x-ray referral system could 
be optimised by means of the x-ray request form to ensure patient safety during 
x-ray examinations. 
 
4.2.1  Frequency Distribution per PHCC  
Table 4.1 depicts the frequency distribution per PHCC of the sum (n) of the x-
ray request forms evaluated during the data collection process. 
 
Table 4.1: Frequency distribution according to PHCC 
PHCC n % 
A 168 29 
B 116 20 
C 203 35 
D 66 11 
E 29 5 
Total 582 100 
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Table 3.1 in Chapter 3 provided a stratified sample size of the number of x-ray 
request forms that should have been evaluated per PHCC.  Table 4.1 above 
presents the actual number of x-ray request forms that were evaluated per 
PHCC during the data collection process.  Comparing the two tables reveals 
that certain PHCC’s had a total of data collected that were less than the 
stratified sample while others had totals above the stratified sample.  The 
reason for this was discussed in section 3.5.2.  Table 4.1 indicated that on 
completion of the data collection process n=582 for the total sample size.  The 
value of the sample per PHCC is also indicated in Table 4.1.  The totals in 
Table 4.1 were used to calculate the percentages of the variables (yes and no) 
per question for each PHCC. 
 
4.2.2  Frequency Distributions according to X-Ray Request Form Items 
Table 4.2 below depicts the frequency distribution of the variables (yes and no) 
for each question and sub-question in the evaluation form checklist of the total 
x-ray request forms depicted in Table 4.1 above that were evaluated during the 
data collection process.  Each question listed in Table 4.2 below was used in 
the checklist to determine the accuracy of completion of the sampled x-ray 
request forms and to answer the research question.  The research question 
was: How could x-ray referral systems in NMBHD PHCC’s by means of the x-
ray request form be optimised to ensure patient safety during ionising 
radiographic examinations (cf.1.3, 4.1)?  The researcher used the results of 
Table 4.2 below to evaluate the frequency of completion of each question in the 
overall sampled x-ray request forms in order to make recommendations to the 
NMBHD on how to optimise the x-ray referral system, hence ensuring patient 
safety during x-ray examinations. 
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Table 4.2: Frequency Distributions: Questions in the evaluation 
checklist related to the items in the x-ray request form 
Questions 
Yes No Total 
n % n % n % 
Q.1 How to address the patient 27 5 555 95 582 100 
Q.2 Surname of the patient 577 99 5 1 582 100 
Q.2.1 Surname captured accurately 474 82 103 18 577 100 
Q.2.2 Surname legible/readable 276 48 301 52 577 100 
Q.2.3 
 
Nothing close to the actual  
Surname 
42 7 535 93 577 100 
Q.3 Initials of the patient 305 52 277 48 582 100 
Q.3.1 All initials present 262 86 43 14 305 100 
Q.3.2 Incorrect initials 7 2 298 98 305 100 
Q.4  Age of the patient 36 6 546 94 582 100 
Q.5 Date of birth 320 55 262 45 582 100 
Q.5.1 DOB accurate 293 92 27 8 320 100 
Q.5.2 DOB incorrect month 7 2 313 98 320 100 
Q.5.3 DOB incorrect year 3 1 317 99 320 100 
Q.5.4 DOB incorrect day 7 2 313 98 320 100 
Q.5.5  DOB legible/readable 184 58 136 43 320 100 
Q.6 Gender of the patient 384 66 198 34 582 100 
Q.7 Address of the patient 221 38 361 62 582 100 
Q.7.1 Address accurate 34 15 187 85 221 100 
Q.7.2 Address incorrect street 
number 
11 5 210 95 221 100 
Q.7.3 Address incorrect street  
Name 
12 5 209 95 221 100 
Q.7.4 Address incorrect suburb not 
captured 
36 16 185 84 221 100 
Q.7.5 Address incorrect suburb 
incorrectly captured 
11 5 210 95 221 100 
Q.7.6 Address legible/readable 164 74 57 26 221 100 
Q.8 LMP provided 21 9 217 91 238 100 
Q.8.1 LMP date more than 10 days 
ago 
5 24 16 76 21 100 
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Questions 
Yes         No      Total 
n %    n   %   n    % 
Q.8.2 LMP date more than 28 days 
ago 
1 5 20 95 21 100 
Q.9 Clinical history (CH)  543 93 39 7 582 100 
Q.9.1 CH comprehensive and related 
to patient's condition 
396 73 147 27 543 100 
Q.9.2 CH not related to patient's 
Condition 
5 1 538 99 543 100 
Q.9.3 CH only partially completed  
and not clear about patient's  
condition 
105 19 438 81 543 100 
Q.9.4 CH legible/readable 332 61 211 39 543 100 
Q.10 Examination needed for the 
patient's condition 
568 98 14 2 582 100 
Q.10.1 In line with what is needed  
for a differential diagnosis 
507 89 61 11 568 100 
Q.10.2 Not in line with what is needed 
for a differential  
Diagnosis 
19 3 549 97 568 100 
Q.10.3 Requested examination  
legible/readable 
354 62 214 38 568 100 
Q.11 Details regarding the referring 
health care professional 
559 96 23 4 582 100 
Q.11.1 Correct signature of the 
health care professional 
533 95 26 5 559 100 
Q.11.2 Legible/readable 298 53 261 47 559 100 
Q.11.3 Written in black ink 503 90 56 10 559 100 
Q.12 The referral clinic/ 
department's name 
426 73 156 27 582 100 
Q.13 Details regarding previous  
x-rays done 
40 7 542 93 582 100 
 
Table 4.2 indicate that of the 582 x-ray request forms evaluated only 5% 
revealed how to address the patient.  This result was poor and indicated that 
most of the referring HCP’s did not indicate how the patient should be 
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addressed.  A formal and professional manner of addressing the patient 
ensures that the patient’s dignity is maintained.  The majority, 99% of data 
collected indicated that the surname was completed on the x-ray request forms 
but of this only 82% indicated that the surnames were captured accurately, 48% 
indicated the forms were legible and 7% indicated that the surname was 
nothing close to the actual surname.  The result above is a good indication that 
the overall completion rate by the referring HCP regarding the completion of the 
patient’s surname was efficient.  The patient’s initials were indicated on 
approximately half, 52% of the sampled x-ray request forms of which most 86% 
demonstrated that all the initials were present; only a small percentage, 2% 
indicated that the initials were incorrect.  The above results indicated that the 
referring HCP’s often neglected to complete the patient’s initials or name. 
 
The patients’ age was poorly indicated with an overall percentage of 6%.  
Approximately half, 55% of the sampled data evaluated indicated that the 
patient’s date of birth was completed, with the majority of forms, 92% indicating 
that the date of birth was accurate and a few forms, 2% indicated that the 
month was incorrect, 1% indicated the year was incorrect, 2% indicated the day 
was incorrect; more than half, 58% indicated that the completion of the date of 
birth was legible.  The patient’s age and date of birth (DOB) go hand in hand.  
Provision of both the patient’s age and date of birth will assist the radiographer 
to determine whether the information supplied was correct which in turn will 
increase correct patient identification of the patient, thus increase patient safety 
during x-ray examination. 
 
More than half, 66% of the data collected indicated that the gender of the 
patient was completed on the x-ray request forms.  This percentage indicated 
that not all the referring HCP’s supply the information of the patient’s gender.  
Omission of the gender can cause confusion because a male and a female with 
exactly the same details could be simultaneously visiting the x-ray department.  
Provision of the patient’s gender can help eradicate the confusion. 
 
A small amount, 38% of the data evaluated indicated the address of the patient, 
of which only 15% reflected that the address was accurate, 5% gave the 
66 
 
incorrect street number, 5% gave the incorrect street name, 16% indicated that 
the suburb was not captured, 5% indicated the incorrect suburb or the suburb 
was incorrectly captured while a larger percentage, 74% indicated that the 
patient’s address was legible.  The patients address is a means of tracking the 
patient if required and helps in identifying the patient.  Questions one to seven 
help in identifying and tracking of the patient.  Omission of any of the above-
mentioned patient demographics could cause serious errors in patient 
identification and tracking that could lead to the wrong patient being x-rayed, 
resulting in repeat x-ray exposure thus reducing patient safety during ionising 
(x-ray) examinations.  In a case where an incorrect x-ray was done, serious 
medico-legal implications could occur as a result of the radiographer not being 
able to identify or track the patient (Abubakar et al., 2015, p. 220). 
 
The results reveal that only 9% of the data collected had information of the last 
menstrual period (LMP) of female patients of child-bearing age, with 24% 
indicating that the LMP was less than 10 days ago and only 5% indicated that 
the LMP was more than 28 days ago.  The result revealed that the LMP was 
poorly completed on the x-ray request forms by the referring HCP’s in the 
NMBHD public sector.  The poor completion rate of the LMP may increase the 
possibility of patient management errors, reduce patient safety during x-ray 
examinations and could have medico-legal implications.  An indication of the 
LMP of females of child-bearing age creates awareness for the radiographer to 
apply radiation protection to the foetus, because an overdue menstruation in a 
female of child-bearing age is assumed to indicate a pregnancy until proven 
otherwise (Akintomide et al., 2015, p. 3). 
 
A high percentage, 93% of the data collected indicated a high rate of 
completion of the clinical history, of which 73% was comprehensive and related 
to the patient’s condition. Only 1% was not related to the patient’s clinical 
condition while 19% had a partially completed clinical history that was not clear 
about the patient’s condition.  Sixty-one percent (61%) were legible.  The HCP 
must provide the radiographer with a detailed clinical history that states the 
reason for the x-ray referral.  The correct completion of the clinical history 
justifies an x-ray examination request and ensures the patient receives the 
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correct x-ray examination according to the clinical history, thus increases 
patient safety during x-ray examination (Yousef et al., 2011, p. 202; Abubakar 
et al., 2015, p. 220).  The result of the study showed that 73% of data collected 
and evaluated indicated that the clinical history was comprehensive and related 
to the patient’s condition, indicating that most of the x-ray request forms 
evaluated were justified.  However, there is still room for improvement. 
 
The majority, 93% of the x-ray request forms evaluated were completed with 
the examination needed for the patient’s condition of which 89% were in line 
with what is needed for a differential diagnosis.  Only 3% were not in line with 
what is needed for a differential diagnosis and 62% were legible.  From the 
results of the study the researcher can report that most of the x-ray request 
forms evaluated provided the x-ray examination request to bring about a 
differential diagnosis of the patient’s clinical history.  Adequate completion of 
the requested examination reduces repeat examination and helps in concise 
radiographic diagnosis, thus increasing patient safety during x-ray examination 
(Irurhe et al., 2012, p. 10). 
 
Ninety-six percent (96%) of the x-ray request forms indicated the details of the 
referring HCP, with 95% indicating that the signature of the HCP was correct, 
53% were legible and 90% were written in black.  Provision of the referring 
HCP’s details is important because the radiographer may need to discuss the 
patient under examination.  Omission of the referring HCP’s could create errors 
or delays in patient treatment if the referring HCP could not be contacted, 
resulting in a reduction of patient safety during ionising (x-ray) examination 
(Yousef et al., 2011, p. 208).  The result of the study indicated that the 
completion rate with regard to the referring HCP was good. 
 
The referring clinic’s or department’s name had an overall completion rate of 
73%.  The department or clinic is a means of tracking the patient if the need 
arises, or for acquiring additional information regarding the patient when 
required.  Provision of this information ensures patient safety during x-ray 
examination because it enables the radiographer to make enquiries when 
unsure of certain information on an x-ray request form.  The result of the study 
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indicated that there is room for improvement in completion of the information of 
the referring clinic or department. 
 
Seven percent (7%) of the collected data indicated that the information 
regarding previous x-rays was completed.  An indication of previous x-ray 
exposures is important to ensure that patients are not over-exposed to ionising 
radiation and can also be used as a comparison to evaluate the progress of the 
patient’s clinical condition (Akintomide et al., 2015, p. 3).  The information with 
regard to previous x-rays was poorly completed at PHCC’s in NMBHD and is a 
cause for concern, because it could lead to repeat ionising (x-ray) exposure 
which consequently decreases patient safety during x-ray examination 
procedures. 
 
4.2.3. Evaluation Form Checklist Responses according to PHCC 
The contingency tables below, displayed under each aspect, represent the 
responses per region to every question (Table 4.2) on the evaluation form 
checklist.  The researcher was able to do a comparison between the PHCC’s to 
evaluate the degree of correctness in the completion of the sampled x-ray 
request form. 
 
4.2.3.1 Personal Information 
The adequacy in completion of the patient’s personal information was recorded 
as indicated in question one to eight of the evaluation checklist form.  This 
aspect of the x-ray request form relates to the demographics of the patient.  
Adequately completed patient’s personal information communicated on the x-
ray request form is essential and ensures effective communication between the 
referring HCP’s and the radiographer (cf. 1.6). 
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Table 4.3: Contingency Table according to PHCC and Question 1: 
How to address the patient 
PHCC 
Q.1 How to address the patient     
Yes No Total 
  n %   n %    n % 
A 11 7 157 93 168 100 
B 0 0 116 100 116 100 
C 7 3 196 97 203 100 
D 6 9 60 91 66 100 
E 3 10 26 90 29 100 
Total 27 5 555 95 582 100 
Chi²(df = 4, n = 582) = 12.77; p = .012; V = 0.15 Small 
 
The Chi-square results for Table 4.3 revealed a statistical significant difference 
(p < 0.05) between the PHCC’s with regard to question 1: How to address the 
patient.  The relevant frequencies indicated that PHCC’s A (7%), D (9%) and E 
(10%) had a better completion rate compared to PHCC’s B (0%) and C (3%).  
The Cramer’s V result of 0.15 described a small practical significant difference 
between the PHCC’s (cf. 3.6.1). 
 
Discussion of the result in Table 4.3 
The results of Table 4.3 revealed that the section on ‘How to address the 
patient’ was poorly completed.  The PHCC with the poorest completion rate 
was PHCC B.  An indication of how a patient should be addressed ensures that 
the patient will be addressed in a dignified manner.  It also ensures patient 
safety in the case where a male and a female with similar details visit the x-ray 
department as this information also provides the gender of the patient and will 
assist the radiographer to identify the correct patient, eradicate confusion and 
reduce the risk of the wrong patient undergoing an x-ray examination, thus 
increasing patient safety (cf. 4.2).  The fact that none of the sampled x-ray 
request forms at PHCC B indicated how to address the patient raises the 
question: How patients are addressed by the HCP’s at PHCC B?  If patients are 
only called by their surnames the concern is that it could result in the wrong 
patient undergoing an x-ray examination prescribed for another patient with 
similar details, reducing patient safety during x-ray examination. 
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Table 4.4: Contingency Table according to PHCC and Question 2: 
Surname of the patient 
PHCC 
Q.2 Surname of the patient     
Yes No Total 
n % n % n % 
A 167 99 1 1 168 100 
B 115 99 1 1 116 100 
C 201 99 2 1 203 100 
D 66 100 0 0 66 100 
E 28 97 1 3 29 100 
Total 577 99 5 1 582 100 
Chi²(df = 4, n = 582) = 3.03; p = .553 
 
The Chi-square results for Table 4.4 revealed no statistical significant (p> 0.05) 
difference between the PHCC’s with regard to question 2: Surname of the 
patient.  The relevant frequencies indicated that PHCC A (99%), B (99%) and C 
(99%) had similar completion rates compared to region D (100%) that had the 
best completion rate and PHCC E (97%) had the poorest completion rate. 
 
Table 4.5: Contingency Table according to PHCC and Question 2.1: 
Surname Captured accurately 
PHCC 
Q.2.1 Surname captured accurately   
Yes No Total 
n % n % n % 
A 139 83 28 17 167 100 
B 99 86 16 14 115 100 
C 166 83 35 17 201 100 
D 53 80 13 20 66 100 
E 17 61 11 39 28 100 
Total 474 82 103 18 577 100 
Chi²(df = 4, n = 577) = 10.30; p = .036; V = 0.13 Small 
 
The Chi-square results for Table 4.5 indicated a statistical significant difference 
(p<0.05) between the PHCC’s with regard to question 2.1: Surname captured 
accurately.  The relevant frequencies indicated that PHCC B (86%) had the 
best completion rate compared to PHCC’s A (83%), C (83%) and D (80%) that 
indicated similar completion rates, while region E (61%) indicated the poorest 
completion rate.  The Cramer’s V result of 0.13 described a small practical 
significant difference between the PHCC’s (cf. 3.6.1). 
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Table 4.6: Contingency Table according to PHCC and Question 2.2: 
Surname legible/readable 
PHCC 
Q.2.2 Surname legible/readable     
Yes No Total 
n % n % n % 
A 108 65 59 35 167 100 
B 39 34 76 66 115 100 
C 60 30 141 70 201 100 
D 50 76 16 24 66 100 
E 19 68 9 32 28 100 
Total 276 48 301 52 577 100 
Chi²(df = 4, n = 577) = 79.08; p < .0005; V = 0.37 Medium 
 
The Chi-square results for Table 4.6 indicated a statistical significant difference 
(p < 0.05) between the PHCC’s with regard to question 2.2: Surname legible/ 
readable.  The relevant frequencies indicated that PHCC D (76%) had the best 
completion rate compared to PHCC A (65%) and E (68%), while PHCC’s B 
(34%) and C (30%) indicated an even poorer (legibility) completion rate.  The 
Cramer’s V result of 0.37 describes a medium practical difference between the 
regions (cf. 3.6.1). 
 
Table 4.7: Contingency Table according to PHCC and Question 2.3: 
Nothing close to the actual surname 
PHCC 
Q.2.3 Nothing close to the actual surname 
 Yes No Total 
n % n % n % 
A 10 6 157 94 167 100 
B 0 0 115 100 115 100 
C 22 11 179 89 201 100 
D 8 12 58 88 66 100 
E 2 7 26 93 28 100 
Total 42 7 535 93 577 100 
Chi²(df = 4, n = 577) = 15.74; p = .003; V = 0.17 Small 
 
The Chi-square results for Table 4.7 indicated a statistical significant difference 
(p < 0.05) between the PHCC with regard to question 2.3: Nothing close to the 
actual surname.  The relevant frequencies indicated that PHCC B (0%) had a 
better completion rate compared to PHCC A (6%), C (11%), D (12%) and E 
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(7%) because none of the sampled x-ray request forms in PHCC B had 
information recorded that was not close to the actual surname.  The Cramer’s V 
result of 0.17 described that there is a small practical significant difference 
between the PHCC’s (cf. 3.6.1). 
 
Discussion of Tables 4.4 - 4.7 
The results presented in Table 4.4 indicated there was a high completion rate 
with regard to the patient’s surname across the PHCC’s in NMBHD.  All five 
PHCC’s presented with a completion rate of more than 95%.  Table 4.5 
demonstrated that in region E, of the 97% that completed the patient’s 
surname, only 61% were captured accurately according to the patient, while 
Table 4.6 showed that 68% were captured legibly.  The results in region E are a 
cause for concern and could lead to errors in identifying the patient, which will 
in turn decrease patient safety during x-ray examination because the wrong 
patient could be x-rayed. 
 
Table 4.8: Contingency Table according to PHCC and Question 3: 
Initials of the patient 
PHCC 
Q.3 Initials of the patient 
Yes No Total 
  n %   n %   n % 
A 75 45 93 55 168 100 
B 1 1 115 99 116 100 
C 143 70 60 30 203 100 
D 63 95 3 5 66 100 
E 23 79 6 21 29 100 
Total 305 52 277 48 582 100 
Chi²(df = 4, n = 582) = 211.55; p < .0005; V = 0.60 Large 
 
The Chi-square results for Table 4.8 indicate a statistical significant difference 
(p < 0.05) between the PHCC’s with regard to question 3: The initials of the 
patient.  Analysis of the relevant frequencies indicated that PHCC D (95%) 
compared to the other PHCC’s had the best completion rate and PHCC B (1%) 
had the poorest completion rate.  The completion rate of the other PHCC’s 
varied significantly with PHCC A = 45%, PHCC C = 70% and PHCC E = 79%.  
The Cramer’s V result of 0.60 indicated a large practical significant difference 
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between the PHCC’s (cf. 3.6.1). 
 
Table 4.9: Contingency Table according to PHCC and Question 3.1: 
All initials present 
PHCC 
Q.3.1 All initials present 
Yes No Total 
n % n % n % 
A 58 77 17 23 75 100 
B 0 0 1 100 1 100 
C 140 98 3 2 143 100 
D 49 78 14 22 63 100 
E 15 65 8 35 23 100 
Total 262 86 43 14 305 100 
Chi²(df= 4, n = 305) = 40.41; p < .0005; V = 0.36 Medium (3 added to 
each cell to meet minimum expected frequency requirements) 
 
The Chi-square results for Table 4.9 indicated a statistical significant difference 
(p < 0.05) between the PHCC’s with regard to question 3.1: All initials present.  
The relevant frequencies indicated that PHCC C (98%) had a better completion 
rate compared to PHCC’s A (77%), D (78%) and E (65%), but PHCC B (0%) 
indicated the poorest completion rate.  The Cramer’s V result of 0.36 described 
a medium practical significant difference between the PHCC’s (cf. 3.6.1). 
 
Table 4.10: Contingency Table according to PHCC and Question 3.2: 
Incorrect Initials 
PHCC 
Q.3.2 Incorrect initials 
Yes No Total 
n % n % n % 
A 2 3 73 97 75 100 
B 0 0 1 100 1 100 
C 0 0 143 100 143 100 
D 4 6 59 94 63 100 
E 1 4 22 96 23 100 
Total 7 2 298 98 305 100 
Chi²(df= 4, n = 305) = 8.48; p = .076 
 
The Chi-square results for Table 4.10 indicated no statistical significant 
difference (p > 0.05) between the PHCC with regard to question 3.2: Incorrect 
Initials.  Analysis of the relevant frequencies revealed that PHCC’s A (3%), D 
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(6%) and E (4%) had a poorer completion rate compared to PHCC’s B (0%) 
and C (0%) who had none of the initials incorrectly recorded in PHCC’s B and 
C. 
 
Discussion of Tables 4.8- 4.10  
Table 4.8 indicated that none of the x-ray request forms evaluated from PHCC 
B during data collection provided the patient’s initials.  This is a poor result 
because the patient’s name and initial is part of the demographic detail of the 
patient and assists in patient identification.  Omission of this information 
increases the risk of wrongful x-ray exposure to a patient, thus reducing patient 
safety during x-ray examination. 
 
Table 4.11: Contingency Table according to PHCC and Question 4:  
Age of the patient 
PHCC 
Q.4 Age of the patient   
Yes No Total 
n % n % n % 
A 6 4 162 96 168 100 
B 8 7 108 93 116 100 
C 9 4 194 96 203 100 
D 6 9 60 91 66 100 
E 7 24 22 76 29 100 
Total 36 6 546 94 582 100 
Chi²(df = 4, n = 582) = 20.22; p < .0005; V = 0.19 Small 
 
The Chi- square results for Table 4.11 indicated a statistical significant 
difference (p < 0.05) between the PHCC’s with regard to question 4: Age of the 
patient.  The relevant frequencies indicated that PHCC E (24%) had a better 
completion rate compared to PHCC’s A (4%), B (7%), C (4%) and D (9%).  The 
Cramer’s V result of 0.19 described a small practical significance between the 
PHCC’s (cf. 3.6.1). 
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Table 4.12: Contingency Table according to PHCC and Question 5:  
Date of birth (DOB) 
PHCC 
Q.5 Date of birth 
    Yes         No      Total   
n % n % n % 
A 113 67 55 33 168 100 
B 31 27 85 73 116 100 
C 128 63 75 37 203 100 
D 33 50 33 50 66 100 
E 15 52 14 48 29 100 
Total 320 55 262 45 582 100 
Chi²(df = 4, n = 582) = 53.79; p < .0005; V = 0.30 Medium 
 
The Chi-square results for Table 4.12 indicated statistical significant difference 
(p < 0.05) between the PHCC’s with regard to question 5: The patient’s date of 
birth (cf. 3.6.1).  The relevant frequencies indicated that PHCC’s A (67%) and C 
(63%) had better completion rates compared to PHCC’s D (50%) and E (52%), 
but PHCC B (27%) had the poorest completion rate.  The Cramer’s V result of 
0.30 described a medium practical significant difference between the PHCC’s 
(cf. 3.6.1). 
 
Table 4.13: Contingency Table according to PHCC and Question 5.1: 
DOB accurate 
PHCC 
Q.5.1 DOB accurate  
Yes   No         Total   
n % n % n % 
A 109 96 4 4 113 100 
B 26 84 5 16 31 100 
C 119 93 9 7 128 100 
D 29 88 4 12 33 100 
E 10 67 5 33 15 100 
Total 293 92 27 8 320 100 
Chi²(df= 4, n = 320) = 24.62; p < .0005; V = 0.28 Small (4 added to each 
cell to meet minimum expected frequency requirements) 
 
The Chi-square results for Table 4.13 indicated a statistical significant 
difference (p < 0.05) between the PHCC’s with regard to question 5.1: The 
patient’s date of birth accurately recorded.  The relevant frequencies indicated 
that PHCC’s A (96%) and C (93%) had better completion rates compared to 
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PHCC’s B (84%) and C (88%), but PHCC E (67%) had the poorest completion.  
The Cramer’s V result of 0.28 described a small practical significant difference 
between the PHCC’s (cf. 3.6.1). 
 
Table 4.14: Contingency Table according to PHCC and Question 5.2: 
DOB incorrect month 
PHCC 
Q.5.2 DOB incorrect month     
Yes No Total 
n % n % n % 
A 0 0 113 100 113 100 
B 0 0 31 100 31 100 
C 5 4 123 96 128 100 
D 2 6 31 94 33 100 
E 0 0 15 100 15 100 
Total 7 2 313 98 320 100 
Chi²(df= 4, n = 320) = 7.64; p = .106 
 
The Chi-square results for Table 4.14 revealed no statistical significant (p>0.05) 
difference between the PHCC’s with regard to question 5.2: The patient’s date 
of birth incorrect month recorded.  Analyses of the relevant frequencies 
indicated that PHCC’s A (0%), B (0%) and E (0%) had better completion rates 
compared to PHCC’s C (4%) and D (2%). 
 
Table 4.15: Contingency Table according to PHCC and Question 5.3: 
DOB incorrect year 
PHCC 
Q.5.3 DOB incorrect year     
Yes No Total 
n % n % n % 
A 0 0 113 100 113 100 
B 0 0 31 100 31 100 
C 0 0 128 100 128 100 
D 3 9 30 91 33 100 
E 0 0 15 100 15 100 
Total 3 1 317 99 320 100 
Chi²(df = 4, n = 320) = 23.07; p < .0005; V = 0.27 Small (8 added to each 
cell to meet minimum expected frequency requirements) 
 
The Chi-square results for Table 4.15 revealed a statistically significant (p < 
0.05) difference between the PHCC’s with regard to question 5.3: The patient’s 
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date of birth with an incorrect year.  The relevant frequencies indicated that 
PHCC’s A (0%), B (0%), C (0%) and E (0%) had better completion rates 
compared to PHCC D (9%).  The Cramer’s V result of 0.27 described a small 
practical significant difference between the PHCC’s (cf. 3.6.1). 
 
Table 4.16: Contingency Table according to PHCC and Question 5.4: 
DOB incorrect day 
PHCC 
Q.5.4 DOB incorrect day 
Yes No Total 
n % n % n % 
A 0 0 113 100 113 100 
B 0 0 31 100 31 100 
C 5 4 123 96 128 100 
D 2 6 31 94 33 100 
E 0 0 15 100 15 100 
Total 7    2 313 98 320 100 
Chi²(df = 4, n = 320) = 7.64; p = .106 
 
The Chi-square results for Table 4.16 revealed no statistically significant 
difference between the PHCC’s with regard to question 5.4: The patient’s date 
of birth with an incorrect day.  The relevant frequencies indicated that PHCC’s 
A (0%), B (0%) and E (0%) had better completion rates compared to PHCC’s C 
(4%) and D (6%). 
 
Table 4.17: Contingency Table according to PHCC and Question 5.5:  
DOB legible/ readable 
PHCC 
Q.5.5 DOB legible/readable     
Yes No Total 
n % n % n % 
A 82 73 31 27 113 100 
B 25 81 6 19 31 100 
C 35 27 93 73 128 100 
D 28 85 5 15 33 100 
E 14 93 1 7 15 100 
Total 184 58 136 43 320 100 
Chi²(df = 4, n = 320) = 82.91; p < .0005; V = 0.51 Large 
 
The Chi-square result for Table 4.17 reflected a statistically significant 
difference (p<0.05) between the PHCC’s with regard to question 5.5: The 
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patient’s date of birth legible or readable.  The relevant frequencies indicated 
that PHCC’s A (73%), B (81%), D (85%) and E (93%) had better (legibility) 
completion rates compared to PHCC C (27%).  The Cramer’s V result of 0.51 
described a large practical significant difference between the PHCC’s (cf. 
3.6.1). 
 
Discussion of Tables 4.11- 4.17  
The researcher observed from the results of the study, that the patients’ ages 
and DOB were poorly completed at the PHCC’s.  The patient’s age and DOB 
form part of patient identification and enables the radiographer to ensure that 
the correct patient undergoes the requested x-ray examination, thus increasing 
patient safety.  The age and the DOB go hand in hand and provision of both 
enables the radiographer to evaluate whether the information supplied with 
regard to the age and DOB was correct.  With regard to the result of the regions 
in the NMBHD in Table 4.11, the poor result of the completion of the age and 
DOB raises concerns for the researcher because this poses a patient safety 
risk.  The researcher knows from experience that if insufficient information is 
provided the radiographer enquires from the patient to fill in the gaps on the x-
ray request form.  However, there are patients who are often not able to assist 
in supplying the missing information therefore the radiographer is unable to 
enter the missing details. 
 
Table 4.18: Contingency Table according to PHCC and Question 6: 
Gender of the patient 
PHCC 
Q.6 Gender of the patient     
Yes No Total 
n % n % n % 
A 114 68 54 32 168 100 
B 82 71 34 29 116 100 
C 126 62 77 38 203 100 
D 43 65 23 35 66 100 
E 19 66 10 34 29 100 
Total 384 66 198 34 582 100 
Chi²(df = 4, n = 582) = 2.82; p = .589 
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The Chi-square results for Table 4.18 reflected no statistical significant 
difference (p > 0.05) between the PHCC’s with regard to question 6: Gender of 
the patient.  The relevant frequencies indicated that PHCC’s B (71%) had a 
better completion rate compared to PHCC’s A (68%), C (62%), D (65%) and E 
(66%). 
 
Discussion of Table 4.18 
The results of the table reflected an above average completion rate of the 
gender of the patient’s gender.  Most of the PHCC’s in the NMBHD had an 
above 60% completion rate on completing of the patient’s gender on the x-ray 
request form, but region B had a better completion rate with 71% of the x-ray 
forms evaluated reflecting the presence of the patient’s gender.  It is important 
to complete the patient’s gender on the x-ray request form because it will bring 
awareness to the radiographer to use the necessary gender specific radiation 
protection example enquire about the LMP of females in child bearing age.  The 
result in table 4.18 revealed that the x-ray request form completion in the 
NMBHD with regard to the gender of the patient is still in need of improvement. 
 
Table 4.19: Contingency Contingency Table according to PHCC and Question 7: 
Address of the patient 
PHCC 
Q.7 Address of the patient     
                Yes           No Total 
       n      %    n   %    n    % 
A       92     55   76   45   168   100 
B       49     42   67   58   116   100 
C       38      9  165   81   203   100 
D       25      38   41   62   66   100 
E       17      59   12   41   29   100 
Total      221      38 361   62   582   100 
Chi²(d.f. = 4, n = 582) = 58.20; p < .0005; V = 0.32 Medium 
 
The Chi-square results for Table 4.19 indicated a statistical significant (p < 
0.05) difference between the PHCC’s with regard to question 7: The address of 
the patient.  The relevant frequencies indicated that PHCC’s A (55%) and E 
(59%) had better completion rates compared to PHCC’s B (42%) and D (38%), 
but PHCC C (19%) indicated the poorest completion response.  The Cramer’s 
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V result of 0.32 described a medium practical difference between the PHCC’s 
(cf. 3.6.1). 
 
Table 4.20: Contingency Contingency Table according to PHCC and Question 7.1: 
Address Accurately Recorded 
PHCC 
Q.7.1 Address accurate 
Yes No Total 
n % n % n % 
A 17 18 75 82 92 100 
B 13 27 36 73 49 100 
C 2 5 36 95 38 100 
D 1 4 24 96 25 100 
E 1 6 16 94 17 100 
Total 34 15 187 85 221 100 
Chi²(df = 4, n = 221) = 12.01; p = .017; V = 0.23 Small 
 
The Chi-square result for Table 4.20 indicated a statistically significant 
difference (p < 0.05) between the PHCC’s with regard to question 7.1: Address 
of the patient accurate.  The relevant frequencies indicated that PHCC’s A 
(18%) and B (27%) had better completion rates compared to PHCC’s C (5%), D 
(4%) and E (6%).  The Cramer’s V result of 0.23 described a small practical 
difference between the PHCC’s (cf. 3.6.1). 
 
Table 4.21: Contingency Table according to PHCC and Question 7.2  
Address incorrect street number 
PHCC 
Q.7.2 Address incorrect street number   
Yes No Total 
n % n % n % 
A 0 0 92 100 92 100 
B 0 0 49 100 49 100 
C 9 24 29 76 38 100 
D 2 8 23 92 25 100 
E 0 0 17 100 17 100 
Total 11 5 210 95 221 100 
Chi²(df = 4, n = 221) = 20.67; p < .0005; V = 0.31 Medium (4 added to 
each cell to meet minimum expected frequency requirements) 
 
The Chi-square result for Table 4.21 reflected a statistical significant difference 
(p < 0.05) between the regions with regard to question 7.2: Address of the 
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patient incorrect street number.  The relevant frequencies indicated that PHCC 
C (24%) had the poorest completion rate because this PHCC presented with 
the highest x-ray request forms completed with incorrect street number 
compared to PHCC’s A (0%), B (0%), D (8%) and E (0%).  The Cramer’s V 
result of 0.31 described a medium practical significant difference between the 
PHCC’s (cf. 3.6.1). 
 
Table 4.22: Contingency Table according to PHCC and Question 7.3: 
An Address incorrect street name 
PHCC 
Q.7.3 Address incorrect street name   
Yes No Total 
n % n % n % 
A 1 1 91 99 92 100 
B 0 0 49 100 49 100 
C 9 24 29 76 38 100 
D 2 8 23 92 25 100 
E 0 0 17 100 17 100 
Total 12 5 209 95 221 100 
Chi²(df = 4, n = 221) = 18.70; p = .001; V = 0.29 Small (4 added to 
each cell to meet minimum expected frequency requirements) 
 
The Chi-square results for Table 4.23 revealed a statistical significant difference 
(p < 0.05) between the PHCC’s with regard to question 7.4: Address of the 
patient was incorrect the suburb was not captured.  The relevant frequencies 
indicated that PHCC B (2%) had a better completion rate because it had the 
lowest percentage of x-ray request forms in which the address was incorrect, 
suburb not captured compared to PHCC’s A (17%), C (16%), D (36%) and E 
(24%).  The Cramer’s V result of 0.26 described a small practical significant 
difference between the PHCC’s (cf. 3.6.1). 
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Table 4.23: Contingency Table according to PHCC and Question 7.4: 
                    7. Address incorrect the suburb not captured 
PHCC 
Q.7.4 Address incorrect suburb not captured 
Yes   No   Total   
n % n % n % 
A 16 17 76 83 92 100 
B 1 2 48 98 49 100 
C 6 16 32 84 38 100 
D 9 36 16 64 25 100 
E 4 24 13 76 17 100 
Total 36 16 185 84 221 100 
Chi² (df = 4, n = 221) = 15.16; p = .004; V = 0.26 Small 
 
The Chi-square results for Table 4.23 revealed a statistical significant difference 
(p < 0.05) between the PHCC’s with regard to question 7.4: Address of the 
patient was incorrect the suburb was not captured.  The relevant frequencies 
indicated that PHCC B (2%) had a better completion rate because it had the 
lowest percentage of x-ray request forms in which the address was incorrect, 
suburb not captured compared to PHCC’s A (17%), C (16%), D (36%) and E 
(24%).  The Cramer’s V result of 0.26 described a small practical significant 
difference between the PHCC’s (cf. 3.6.1). 
 
Table 4.24: Contingency Table according to PHCC and Question 7.5: 
Address incorrect suburb incorrectly captured 
PHCC 
Q.7.5 Address incorrect suburb incorrectly captured 
Yes No Total 
n % n % n % 
A 1 1 91 99 92 100 
B 0 0 49 100 49 100 
C 8 21 30 79 38 100 
D 1 4 24 96 25 100 
E 1 6 16 94 17 100 
Total 11 5 210 95 221 100 
Chi²(df = 4, n = 221) = 16.59; p = .002; V = 0.27 Small (4 added to 
each cell to meet minimum expected frequency requirements) 
 
The Chi-square result for Table 4.24 indicated a statistical significant difference 
(p < 0.05) between the PHCC’s with regard to question 7.5: Address of the 
patient with an incorrect suburb not captured.  The relevant frequencies 
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indicated that PHCC B (0%) had a better completion rate because none of the 
x-ray request forms evaluated indicated that the suburb was incorrectly 
captured compared to A (1%), C (8%), D (1%) and E (1%).  The results of 
Cramer’s V described a small practical difference between (cf. 3.6.1). 
 
Table 4.25: Contingency Table according to PHCC and Question 7.6: 
Address legible/readable 
PHCC 
Q.7.6 Address legible/readable     
Yes No Total 
n % n % n % 
A 68 74 24 26 92 100 
B 34 69 15 31 49 100 
C 26 68 12 32 38 100 
D 22 88 3 12 25 100 
E 14 82 3 18 17 100 
Total 164 74 57 26 221 100 
Chi²(df = 4, n = 221) = 4.34; p = .362 
 
The Chi-square result for Table 4.25 indicated no statistical significant 
difference (p > 0.05) between the PHCC’s with regard to question 7.5: Address 
of the patient was legible.  The relevant frequencies indicated that PHCC’s D 
(88%) and E (82%) had better completion rates compared to PHCC’s A (74%), 
and C (68%). 
 
Discussion of Tables 4.19- 4.25 
The result of the study indicated a poor completion rate of the patient’s address 
at the PHCC’s in the NMBHD.  PHCC C and D performed poorly with regard to 
completing the patient’s address.  The result of the legibility of the information 
was relatively good in general.  Incorrect address is a patient safety risk 
because the radiographer will not be able to recall the patient if the need arises. 
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Table 4.26: Contingency Table according to Region and Question 8: 
LMP provided 
PHCC 
Q.8 LMP provided 
Yes No Total 
n % n % n % 
A 15 19 65 81 80 100 
B 2 4 47 96 49 100 
C 3 4 69 96 72 100 
D 1 4 23 96 24 100 
E 0 0 13 100 13 100 
Total 21 9 217 91 238 100 
Chi²(df = 4, n = 238) = 10.76; p = .029; V = 0.21 Small (1 added to each 
cell to meet minimum expected frequency requirements) 
 
The Chi-square result for Table 4.26 indicated a statistically significant 
difference (p<0.05) between the PHCC’s with regard to question 8: Last 
Menstrual Period of female of child bearing age.  The relevant frequencies 
indicated that PHCC A (19%) had a better completion rate compared to 
PHCC’s B (4%), C (4%), D (4%) and E (0%).  The Cramer’s V result of 0.21 
described small practical significant difference between the PHCC’s (cf. 3.6.1). 
 
Table 4.27: Contingency Table according to PHCC and Question 8.1: 
LMP date more than 10 days ago 
PHCC 
Q.8.1 LMP date more than 10 days ago   
Yes No Total 
n % n % n % 
A 2 13 13 87 15 100 
B 0 0 2 100 2 100 
C 2 67 1 33 3 100 
D 1 100 0 0 1 100 
E 0 0 0 0 0 0 
Total 5 24 16 76 21 100 
Chi²(df = 3, n = 21) = 7.77; p = .051 
 
The Chi-square result for Table 4.27 indicated no statistically significant (p > 
0.05) difference between the PHCC’s with regard to question 8.1: Last 
Menstrual Period dated more than 10 days ago.  The relevant frequencies 
indicated that PHCC’s C (67%) and D (100%) had better completion rate 
compared to PHCC’s A (13%), B (0%) and E (0%). 
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Table 4.28: Contingency Table according to PHCC and Question  
8.2: LMP date more than 28 days ago 
PHCC 
Q.8.2 LMP date more than 28 days ago   
Yes No Total 
n % n % n % 
A 1 7 14 93 15 100 
B 0 0 2 100 2 100 
C 0 0 3 100 3 100 
D 0 0 1 100 1 100 
E 0 0 0 0 0 0 
Total 1 5 20 95 21 100 
Chi²(df = 3, n = 21) = 0.42; p = .936 
 
The Chi-square results for Table 4.28 revealed no statistically significant 
difference (p > 0.05) between the PHCC’s with regard to question 8.2: Last 
Menstrual Period more than 28 days ago.  The relevant frequencies indicated 
that regions A (1%) had a better completion rate compared to PHCC’s B (0%), 
C (0%), D (0%) and E (0%). 
 
Discussion of Tables 4.26- 4.28 
The overall completion rate for the LMP of female patients of chid bearing age 
was poorly indicated at the PHCC’s in the NMBHD.  None of the sampled x-ray 
request forms evaluated at PHCC E had completed the LMP.  The reason could 
be that none of the patients of the sampled x-ray request forms were females of 
child-bearing age.  The researcher’s personal opinion is that this is highly 
unlikely.  Omission of the information regarding the LMP for patients of child-
bearing age poses a patient safety risk because radiographers without this 
information are at risk of exposing an embryo or an unborn foetus to ionising 
radiation, thus reducing patient safety during x-ray examination. 
 
4.2.3.2 Clinical History 
The sick patient consults the HCP in an effort to recover.  The HCP records the 
information gathered from the patient, also known as the clinical history.  The 
HCP must act in the best interest of the patient at all times in requesting 
appropriate investigations that will assist in patient management according to 
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the clinical history (cf. 1.6).  In question nine the accuracy in completing the 
clinical history was evaluated to ensure justification for the x-ray request.  An x-
ray request that is justified according to the clinical history ensures patient 
safety during x-ray examination. 
 
Table 4.29: Contingency Table according to PHCC and Question 9: 
Clinical history (CH) of the patient 
PHCC 
Q. 9. Clinical history (CH) of the patient   
Yes No Total 
n % n % n % 
A 145 86 23 14 168 100 
B 113 97 3 3 116 100 
C 195 96 8 4 203 100 
D 62 94 4 6 66 100 
E 28 97 1 3 29 100 
Total 543 93 39 7 582 100 
Chi²(df = 4, n = 582) = 19.28; p = .001; V = 0.18 Small 
 
The Chi-square results for Table 4.29 indicated a statistically significant 
difference between the PHCC’s with regard to question 9: Clinical History of the 
patient.  The relevant frequencies indicated that PHCC’s B (97%), C (96%) D 
(94%) and E (97%) had better completion rates compared to PHCC A (86%).  
The Cramer’s V result of 0.18 described a small practical significant difference 
between the PHCC’s (cf. 3.6.1). 
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Table 4.30: Contingency Table according to PHCC and Question 9.1: 
Clinical History comprehensive and related to patient's 
Condition 
PHCC 
Q.9.1 CH comprehensive and related to patient's 
          Condition 
Yes No Total 
n % n % n % 
A 104 72 41 28 145 100 
B 84 74 29 26 113 100 
C 133 68 62 32 195 100 
D 53 85 9 15 62 100 
E 22 79 6 21 28 100 
Total 396 73 147 27 543 100 
Chi²(df = 4, n = 543) = 7.83; p = .098 
 
The Chi-square results for Table 4.30 revealed no statistically significant 
difference (p > 0.05) between the PHCC’s with regard to question 9.1: Clinical 
History comprehensive and related to patient’s condition.  The relevant 
frequencies indicated that PHCC D (85%) had a better completion rate 
compared to PHCC’s A (72%), B (74%), C (68%) and E (79%) (cf. 3.6.1). 
 
Table 4.31: Contingency Table according to PHCC and Question 9.2: 
Clinical History not related to patient's condition 
Region 
Q.9.2 Clinical History not related to patient's condition   
       Yes  No  Total 
  n % n % n % 
A 1 1 144 99 145 100 
B 0 0 113 100 113 100 
C 3 2 192 98 195 100 
D 1 2 61 98 62 100 
E 0 0 28 100 28 100 
Total 5 1 538 99 543 100 
Chi²(df = 4, n = 543) = 2.54; p = .638 
 
The Chi-square result for Table 4.31 indicated no statistical significant 
difference (p > 0.05) between the PHCC’s with regard to question 9.2: Clinical 
History not related to patient’s condition.  The relevant frequencies indicated 
that PHCC’s B (0%) and D (0%) had a better completion rate indicating that 
none of the x-ray request forms evaluated presented with a clinical history that 
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was unrelated to the patient’s condition compared to PHCC’s A (1%), C (2%) 
and E (2%). 
 
Table 4.32: Contingency Table according to PHCC and Question 9.3: 
Clinical History only partially completed and not clear 
about patient's condition 
PHCC 
Q.9.3 CH only partially completed and not clear about patient's  
          Condition 
Yes No Total 
n %  n % n % 
A 35 24  110 76 145 100 
B 1 1  112 99 113 100 
C 59 30  136 70 195 100 
D 6 10  56 90 62 100 
E 4 14  24 86 28 100 
Total 105 19  438 81 543 100 
Chi²(df = 4, n = 543) = 45.88; p < .0005; V = 0.29 Small 
 
The Chi-square result for Table 4.32 revealed a statistically significant 
difference (p < 0.05) between the PHCC’s with regard to question 9.3: Clinical 
History only partially completed, and the information supplied is not clear about 
the patient’s condition.  The relevant frequencies indicated that PHCC’s A 
(24%) and C (30%) had poorer completion rates because the percentage of x-
ray request forms evaluated that presented with clinical history that was only 
partially completed and was not clear about the patient's condition were higher 
compared to PHCC’s B (1%), D (10%) and E (14%).  The Cramer’s V result of 
0.29 described a small practical significant difference between the PHCC’s (cf. 
3.6.1). 
 
 
 
 
 
 
 
 
89 
 
Table 4.33: Contingency Table according to PHCC and Question 9.4: 
CH legible/readable 
PHCC 
Q.9.4 CH legible/readable     
Yes No Total 
   n %   n %    n % 
A 102 70 43 30 145 100 
B 106 94 7 6 113 100 
C 56 29 139 71 195 100 
D 53 85 9 15 62 100 
E 15 54 13 46 28 100 
Total 332 61 211 39 543 100 
Chi²(df = 4, n = 543) = 158.34; p < .0005; V = 0.54 Large 
 
The Chi-square result for Table 4.33 indicated a statistically significant 
difference (p < 0.05) between the PHCC’s with regard to question 9.4: Clinical 
History legible/readable.  The relevant frequencies indicate that the completion 
rate varies across the PHCC with regard to this question, but PHCC B (94%) 
had a better completion rate compared to PHCC’s A (70%), C (29%), D (85%) 
and E (54%).  The Cramer’s V result of 0.54 described a large practical 
significant difference between the PHCC’s (cf. 3.6.1). 
 
Discussion of Tables 4.29- 4.33 
The result of the study reflects that generally the completion rate at the PHCC’s 
with regard to the clinical history of the patient was good.  Accurate completion 
of the patient’s clinical information is important because it ensures a justified x-
ray request, thus increases patient safety during x-ray examination.  
 
4.2.3.3 Examination Requested 
The requested x-ray examination was evaluated to ensure that the clinical 
history justified the examination request as asked in question 10.  The clinical 
history must justify the x-ray examination request, because it helps the 
radiographer to optimise and apply the appropriate radiographic (x-ray) 
technique needed to ensure patient safety during ionising or x-ray examination 
(cf. 1.6). 
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Table 4.34: Contingency Table according to Region and Question 10: 
Examination needed for the patient's condition 
PHCC 
Q.10:  Examination needed for the patient's 
           Condition 
Yes No Total 
   n %   n %    n % 
A 166 99 2 1 168 100 
B 115 99 1 1 116 100 
C 198 98 5 2 203 100 
D 63 95 3 5 66 100 
E 26 90 3 10 29 100 
Total 568 98 14 2 582 100 
Chi² (df = 4, n = 582) = 16.29; p = .003; V = 0.17 Small (3 added to 
each cell to meet minimum expected frequency requirements) 
 
The Chi-square result for Table 4.34 indicated a statistically significant 
difference (p<0.05) between the PHCC’s with regard to question 10: 
Examination needed for the patient’s condition (cf. 3.6.1).  The relevant 
frequencies indicated that PHCC’s A (99%), B (99%) and C (99%) had a better 
completion rate compared to PHCC’s D (95%) and E (90%).  The Cramer’s V 
result of 0.17 described a small practical significant difference between the 
PHCC’s (cf. 3.6.1). 
 
Table 4.35: Contingency Table according to PHCC and Question 10.1: 
In line with what is needed for a differential diagnosis 
PHCC 
Q.10.1 In line with what is needed for a differential 
diagnosis 
Yes No Total 
n % n % n % 
A 138 83 28 17 166 100 
B 110 96 5 4 115 100 
C 179 90 19 10 198 100 
D 56 89 7 11 63 100 
E 24 92 2 8 26 100 
Total 507 89 61 11 568 100 
Chi²(df = 4, n = 568) = 11.93; p = .018; V = 0.14 Small 
 
The Chi-square results for Table 4.35 indicated a statistically significant 
difference (p < 0.05) between the PHCC’s with regard to question 10.1: Was 
the examination requested in line with what is needed for differential diagnosis.  
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The relevant frequencies indicated that PHCC’s B (96%), C (90%) and E (92%) 
had better completion rates compared to PHCC’s A (83%) and D (89%).  The 
Cramer’s V result described a small practical significant difference between the 
PHCC’s (cf. 3.6.1). 
 
Table 4.36: Contingency Table according to PHCC and Question 10.2: 
Not in line with what is needed for a differential diagnosis 
PHCC 
Q.10.2 Not in line with what is needed for a  
            differential diagnosis 
Yes No Total 
n % n % n % 
A 8 5 158 95 166 100 
B 0 0 115 100 115 100 
C 9 5 189 95 198 100 
D 1 2 62 98 63 100 
E 1 4 25 96 26 100 
Total 19 3 549 97 568 100 
Chi²(df = 4, n = 568) = 6.60; p = .159 
 
The Chi-square result for Table 4.36 indicated no statistically significant 
difference (p > 0.05) between the PHCC’s with regard to question 10.2: The 
examination requested was not in line with what is needed for a differential 
diagnosis.  The relevant frequencies indicated that PHCC B (0%) had a better 
completion rate with none of the evaluated x-ray request forms indicating that 
the examination request was not in line with what is needed for differential 
diagnosis, compared to PHCC’s A (5%), C (5%), D (2%) and E (4%). 
 
Table 4.37: Contingency Table according to PHCC and Question 10.3: 
Requested examination legible/readable 
PHCC 
Q.10.3 Requested examination legible/readable 
 Yes  No  Total 
   n %   n %   n % 
A 111 67 55 33 166 100 
B 114 99 1 1 115 100 
C 54 27 144 73 198 100 
D 59 94 4 6 63 100 
E 16 62 10 38 26 100 
Total 354 62 214 38 568 100 
Chi²(df = 4, n = 568) = 197.74; p < .0005; V = 0.59 Large 
92 
 
 
The Chi-square result for Table 4.37 indicated a statistically significant 
difference (p < 0.05) between the PHCC’s with regard to question 10.3: 
Requested examination legible (cf. 3.6.1).  The relevant frequencies indicated 
that PHCC’s B (99%) and D (94%) had better completion rates compared to 
PHCC’s A (67%), C (27%) and E (62%).  The Cramer’s V results of 0.59 
described a large statistically significant difference between the PHCC’s (cf. 
3.6.1). 
 
Discussion of Tables 4.34- 4.37 
These tables revealed that the completion rate with regard to the examination 
requested across the PHCC’s was good.  PHCC’s A – E had a 90% or higher 
completion rate for the information on the examination requested.  The results 
revealed that the majority of the data collected presented with information that 
was in line to make a differential diagnosis.  The information with regard to 
legibility of the information varies at the PHCC’s.  PHCC’s B and D had good 
completion with both PHCC’s achieving above 90%, PHCC’s A and E both had 
completion rates above 60%, but PHCC C had a poor completion rate of 27%.  
The information with regard to the examination requested should be legible and 
in line with what is needed to make a differential diagnosis to ensure 
justification and optimisation of the x-ray examination hence ensuring patient 
safety during x-ray examinations. 
 
4.2.3.4  Referring Health Care Professional (HCP)  
Question eleven evaluated the details of the referring health care professional.  
The referring HCP in PHCC’s are mainly the medical doctors and appropriately 
trained and qualified PHC professional nurses.  Effective communication by 
means of the x-ray request form is needed between the referring HCP and the 
radiographers executing the x-ray examination to make a meaningful 
contribution to improving the patient’s health and ensuring patient safety (cf. 
1.6). 
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Table 4.38: Contingency Table according to PHCC and Question 11:  
The referring health care professional 
PHCC 
Q.11 The referring health care Professional 
Yes No Total 
n % n % n % 
A 157 93 11 7 168 100 
B 116 100 0 0 116 100 
C 199 98 4 2 203 100 
D 64 97 2 3 66 100 
E 23 79 6 21 29 100 
Total 559 96 23 4 582 100 
Chi²(df = 4, n = 582) = 30.32; p < .0005; V = 0.23 Small (1 added to 
each cell to meet minimum expected frequency requirements) 
 
The Chi-square results for Table 4.38 indicated a statistically significant 
difference (p < 0.05) between the PHCC’s with regard to question 11: The 
referring Health Care Professional.  Analyses of the relevant frequencies 
indicated that PHCC’s A (93%), B (100%), C (98%) and D (97%) had better 
completion rates compared to PHCC E (79%).  The Cramer’s V result of 0.23 
described a small practical significant difference between the PHCC’s (cf. 
3.6.1). 
 
Table 4.39: Contingency Table according to PHCC and Question 11.1: 
Correct signature of the health care professional 
PHCC 
Q.11.1 Correct signature of the health care 
            Professional 
Yes   No   Total   
n % n % n % 
A 146 93 11 7 157 100 
-B 112 97 4 3 116 100 
C 188 94 11 6 199 100 
D 64 100 0 0 64 100 
E 23 100 0 0 23 100 
Total 533 95 26 5 559 100 
Chi²(df = 4, n = 559) = 6.93; p = .140 
 
The Chi-square result for Table 4.39 indicated no statistically significant 
difference (p > 0.05) between the PHCC’s with regard to question 11.1: Correct 
signature of the health care professional.  The relevant frequencies indicated 
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that PHCC’s D (100%) and E (100%) had better completion rates compared to 
PHCC’s A (93%), B (97%) and C (94). 
 
Table 4.40: Contingency Table according to PHCC and Question 11.2: 
Legible/readable 
PHCC 
Q.11.2 Legible/readable 
Yes No Total 
n % n % n % 
A 113 72 44 28 157 100 
B 19 16 97 84 116 100 
C 97 49 102 51 199 100 
D 52 81 12 19 64 100 
E 17 74 6 26 23 100 
Total 298 53 261 47 559 100 
Chi²(df = 4, n = 559) = 111.20; p < .0005; V = 0.45 Medium 
 
The Chi-square result for Table 4.40 indicated a statistical significant difference 
(p < 0.05) between the PHCC’s with regard to question 11.2: HCP details 
legible.  The relevant frequencies indicated that PHCC’s A (72%), D (81%) and 
E (74%) had better completion (legible) rates compared to PHCC’s B (19%) 
and C (49%).  The Cramer’s V result of 0.45 can be described as a medium 
practical significant difference between the PHCC’s (cf. 3.6.1). 
 
Table 4.41: Contingency Table according to PHCC and Question 11.3:  
Written in black ink 
PHCC 
Q.11.3 Written in black ink 
Yes No  Total 
n % n % n % 
A 124 79 33 21 157 100 
B 115 99 1 1 116 100 
C 182 91 17 9 199 100 
D 61 95 3 5 64 100 
E 21 91 2 9 23 100 
Total 503 90 56 10 559 100 
Chi²(df = 4, n = 559) = 34.41; p < .0005; V = 0.25 Small 
 
The Chi-square result for Table 4.41 indicated a statistically significant 
difference (p < 0.05) between the PHCC’s with regard to question 11.3: HCP 
details written in black.  Analyses of the relevant frequencies indicated that 
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PHCC’s B (99%), C (91%), D (95%) and E (91%) had better completion rates 
compared to PHCC A (79%).  The Cramer’s V result of 0.25 described a small 
practical significant difference between the PHCC’s (cf. 3.6.1). 
 
Discussion of Tables 4.38- 4.41 
The result of the study at the PHCC’s of the NMBHD taken in its entirety was 
good with regard to the completion of the referring HCP’s details.  More than 
90% of the data collected at the PHCC’s A- E indicated that the detail of the 
referring HCP was correct.  The percentage response to legibility of the 
information varied at these PHCC’s.  The majority of the data collected 
indicated that the information with regard to the HCP’s was written in black ink.  
The x-ray request form must be completed in black because it is a legal 
document. Provision of full details of the referring HCP is important.  It helps the 
radiographer to enquire about information of the patient under examination from 
the referring HCP to ensure appropriate patient management and safety during 
x-ray examination. 
 
4.2.3.5 Referring Clinic/ Department 
Question twelve requested the details of the clinic, but in the study the term 
PHCC or the department within the PHCC the patient was referred from was 
used and was evaluated as such.  The clinic or department the patient was 
referred from helps the radiographer to enquire and retrieve any missing 
information in order to optimise the x-ray examination and ensure patient safety 
during x-ray examinations. 
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Table 4.42: Contingency Table according to PHCC and Question 12: 
Name of referral clinic/department's name 
PHCC 
Q.12 The referral clinic/department's name   
Yes No Total 
n % n % n % 
A 127 76 41 24 168 100 
B 73 63 43 37 116 100 
C 156 77 47 23 203 100 
D 54 82 12 18 66 100 
E 16 55 13 45 29 100 
Total 426 73 156 27 582 100 
Chi²(df = 4, n = 582) = 15.40; p = .004; V = 0.16 Small 
 
The Chi-square result for Table 4.42 indicated a significant difference (p < 0.05) 
between the PHCC’s with regard to question 12: The referring clinic/ 
department’s name.  The relevant frequencies indicated that PHCC’s A (76%), 
C (77%) and D (82%) had better completion rates compared to PHCC’s B 
(63%) and E (55%).  The Cramer’s V result of 0.16 described a small practical 
significant difference between the PHCC’s (cf. 3.6.1). 
 
Discussion of Table 4.42 
The result of Table 4.42 revealed that the completion rate of the referring clinic 
or department’s information varied at the PHCC’s in NMBHD from average to 
good.  The information with regard to the referring clinic or department’s details 
assists the radiographer with tracking the patient if needed.  The radiographer 
will know exactly which clinic or department to contact if additional information 
is required regarding the patient. 
 
4.2.3.6 Previous X-rays 
Question thirteen evaluated the indication of any previous x-rays.  The 
information of previous x-ray is essential to avoid unnecessary repeat x-ray 
exposure to the patient and improve patient safety during x-ray examination.  
The previous x-rays are also used to compare the results of recent x-rays 
resulting in optimal radiographic or radiological reporting to improve the 
patient’s safety during x-ray examination (cf.1.6). 
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Table 4.43: Contingency Table according to PHCC and Question 13: 
Details regarding previous x-rays done 
PHCC 
Q.13 Details regarding previous x-rays done   
Yes No Total 
n % n % n % 
A 19 11 149 89 168 100 
B 1 1 115 99 116 100 
C 8 4 195 96 203 100 
D 6 9 60 91 66 100 
E 6 21 23 79 29 100 
Total 40 7 542 93 582 100 
Chi²(df = 4, n = 582) = 23.60; p < .0005; V = 0.20 Small 
 
The Chi-square result for Table 4.43 indicated a statistically significant 
difference (p<0.05) between the PHCC’s with regard to question 13: Details 
regarding previous x-rays done.  The relevant frequencies indicated that 
PHCC’s E (21%) had a better completion rate compared to PHCC’s A (11%), B 
(1%), C (4%) and D (9%).  The Cramer’s V result of 0.20 described a small 
practical significant difference between the PHCC’s (cf. 3.6.1). 
 
Discussion of Table 4.43 
The overall result at the PHCC’s A - E of the NMBHD was poor.  Omission of 
the previous x-ray examination results in repeated x-ray exposure, thus 
reducing patient safety during x-ray examination.  From the information in Table 
4.43, the researcher gathered from both the poor result and personal 
experience that omitting information regarding previous x-ray exposure is 
currently the norm at PHCC’s and patients are at risk of unnecessary exposure 
to radiation dose, compromising patient safety during x-ray examinations. 
 
4.3 Completeness and Correctness Scores Analysis 
Descriptive statistics and inferential statistics for completeness and correctness 
scores were calculated to quantify the responses to the questions in Table 4.2 
of the evaluation form checklist as per the aspects in Table 4.44 below. 
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Table 4.44: Aspects of the Completeness and Correctness Scores 
ASPECT 
Patient's personal information 
Clinical history of the patient 
Requested examination   
Referring health care practitioner  
Name of clinic/department referring the patient 
Previous x-rays 
 
Table 4.44 represents the aspects of the x-ray request form used for statistical 
calculations to determine the completeness and correctness scores of the 
sampled x-ray request forms.  An overall score was calculated as the mean of 
the scores for the aspects listed in Table 4.44. 
 
4.3.1  Statistics for Completeness and Correctness Scores of the Total 
 Sample 
The central tendency and dispersion values reported in Table 4.45, and the 
frequency distributions in Table 4.46 below depict the descriptive statists for the 
total sample Completeness and Correctness Scores for this study. 
 
Table 4.45: Central Tendency and Dispersion: Completeness and  
Correctness Scores per Aspect (n = 582) 
Aspect  Mean S.D. Min Q 1 Median Q3 Max 
Patient's personal 
information 
40.92 
 
16.09 
 
0.00 
 
26.32 
 
41.09 
 
53.51 
 
86.48 
 
Clinical history of 
the patient  
83.05 25.50 0.00 74.51 87.25 100.00 100.00 
Requested 
examination  
86.72 19.57 0.00 75.25 100.00 100.00 100.00 
Referring HPC 86.13 20.87 0.00 83.17 83.17 100.00 100.00 
Name of 
clinic/department  
73.20 44.33 0.00 0.00 100.00 100.00 100.00 
Previous x-rays  6.87 25.32 0.00 0.00 0.00 0.00 100.00 
Overall score  62.82 11.96 14.08 52.95 65.00 71.20 95.14 
S.D. – Standard Deviation, Min – Minimum, Q – Quartiles: Q1, Q2, and Q3 divide rank-ordered data sets into four 
equivalent parts, Max - Maximum 
The results in Table 4.45 indicate that the clinical history of the patient 
(mean=83.05), examination requested (mean=86.72) and details of referring 
health care practitioner (mean=86.13) had a better completion rate than the 
patient’s personal information (mean=40.92), name of clinic or department 
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referring the patient (mean=73.20) and previous x-rays (mean=6.87) when 
compared.  The average completion score for the total sample was 62.82. 
 
Discussion of Table 4.45 
Table 4.45 indicated the correctness of completion of the entire sample with an 
overall mean score of 62.82.  The correctness of completion of x-ray request 
forms at PHCC’s in NMBHD according to the overall mean value was in general 
above average and must be improved to ensure patient safety. 
 
Table 4.46: Frequency Distributions: Completeness Scores per Aspect 
of the X-ray Request Form (n = 582) 
Aspect 
0 - 25% 25 -50% 50- 75% 75 -100% 100% 
n % n % n % n % n % 
Patient's personal 
information  96 16 300 52 178 31 8 1 0 0 
Clinical history of 
the patient  39 7 0 0 119 20 168 29 256 44 
Requested 
examination  14 2 16 3 25 4 196 34 331 57 
Referring health 
care practitioner  23 4 11 2 34 6 242 42 272 47 
Name of 
clinic/department 
referring the 
patient  156 27 0 0 0 0 0 0 426 73 
Previous x-rays  542 93 0 0 0 0 0 0 40 7 
Overall score  1 0 85 15 421 72 75 13 0 0 
 
Table 4.46 depicts the frequency of the completion of the total sample and 
indicates the amount of x-ray request forms completed under the various 
percentage ranges.  The modal aspects (interval with the largest amount of 
correct completion of x-ray request forms) are highlighted with grey shading. 
For example, the completeness score for patients’ personal information was 
between 25 (included) and 50 (excluded) for 300 (52%) of the sampled x-ray 
request forms.  The results of the total sample indicate that none of the x-ray 
request forms were 100% completed with regard to the relevant various 
aspects. 
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Discussion of Table 4.46 
The overall result of the frequency of completion Table 4.46 indicated that none 
of the sampled x-ray request forms were adequately completed because the 
result of completion within the 100% range was n=0 (0%).  Of the sampled x-
ray request forms the largest amount (72%) had a completion rate ranging 
between 25 and 50.  None of the sampled x-ray forms had complete patients’ 
information.  The majority of the forms had complete information with regard to 
the aspects listed in the second to fifth rows of Table 4.46.  Approximately nine 
(9) out of ten (10) forms (93%) had a completeness score less than 25 for 
Previous x-rays information; and that approximately three out of four forms 
(73%) had an overall score between 50 and 75. 
 
The aspects that specifically need improvement are the patient’s personal 
information and information with regard to previous x-rays.  Referring HCP’s in 
PHCC’s of NMBHD public sector must be made aware of the importance of 
accurate completion of these aspects to ensure patient safety during x-ray 
examinations.  
 
4.3.2  Comparison between the PHCC regarding Completeness and  
             Correctness Scores 
A comparison study between the PHCC’s A-E will be presented to determine 
the correctness of completion of the aspects in Table 4.44 with regard to the 
mean values of these aspects indicating the average value of the yes (variable).  
Descriptive statistics and inferential statistics are presented according to the 
aspects in Table 4.44 above. 
 
4.3.2.1 The results of the Descriptive Statistical Analysis  
The result of the descriptive statistics analysis will be presented in the central 
tendency and dispersion Table 4.47 with regard to the completion and 
correctness scores by region. 
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Table 4.47: Central tendency and Dispersion: Completeness 
Correctness Scores per Aspect of the X-ray Request Form 
by PHCC 
Aspect  
A (n = 168) B (n = 116) C (n = 203) D (n = 66) E (n = 29) 
Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. 
Patient's 
personal 
information  44.50 16.45 31.05 11.28 40.59 14.01 47.00 18.42 48.11 20.28 
Clinical 
history of the 
patient  77.21 33.04 93.35 16.98 79.55 20.70 89.11 25.05 86.44 20.40 
Requested 
examination  87.95 17.85 98.37 9.84 78.20 18.16 92.39 22.26 79.79 29.95 
Referring 
health care 
practitioner 84.64 26.38 85.20 5.51 87.25 17.27 93.14 18.28 74.67 39.49 
Name of 
clinic/ 
Department  75.60 43.08 62.93 48.51 76.85 42.29 81.82 38.87 55.17 50.61 
Previous x-
rays  11.31 31.77 0.86 9.28 3.94 19.50 9.09 28.97 20.69 41.23 
Overall 
score  63.53 13.52 61.96 8.95 61.06 10.18 68.76 12.25 60.81 18.38 
S.D. – Standard Deviation 
 
Table 4.47 was conducted to compare the accuracy in completion on average 
(mean) of the various aspects on an x-ray request form between PHCC’s A-E.  
The results of the study indicated that there was noticeable mean score 
differences between the various PHCC’s, for example in the aspect of 
completion of the clinical history of the patient between PHCC’s A (77.21), B 
(93.35), C (79.55), D (89.11) and E (86.44).  The PHCC with the highest 
average score for completion of the clinical history was PHCC B (mean=93.35) 
and the lowest average score was reflected in region A (77.21).  Inferential 
statistics were done to test the significant differences between the PHCC’s with 
regard to the clinical history and the results thereof are presented in Tables 
4.51 and Table 4.52 below.  The results in Table 4.47 above also indicated that 
there were noticeable mean differences between the aspects within the PHCC’s 
for example in PHCC A the average completion rate of the patient’s personal 
information (44.50), clinical history of the patient (77.21), requested x-ray 
examination (87.98), details of the referring HCP (84.64), name of the clinic or 
department referring the patient (75.60), details regarding previous x-rays 
(11.31).  The results reflected that the aspect regarding previous x-rays (11.31) 
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was poorest completed and the aspect regarding requested examination 
(87.98) was best completed in PHCC A. 
 
4.3.2.2 The results of the Inferential Statistical Analysis 
Inferential Statistics were conducted for completeness and correctness scores 
of ANOVA (analysis of variance) and Chi-square tests to determine the 
statistical significance between the PHCC’s.  Analysis was done to test the 
statistical significance and to compare the mean difference of the completeness 
and correctness scores between PHCC’s.  The ANOVA results were observed 
for every score and highlighted in red, if the ANOVA result was significant p < 
0.05 (cf. 3.6.1).  The Cohen’s d effect size measure statistical analysis was 
done to determine the practical significant mean difference between the 
PHCC’s where an indication of a statistical significant result according to 
ANOVA test was presented.  A Chi-square result for each aspect in Table 4.44 
was also presented. 
 
Personal Information 
The statistical results were computed for the ANOVA.  Descriptive and 
Inferential statistics for ANOVA and Chi-square tests will be presented in 
Tables 4.48, 4.49 and 4.50 based on the questions of the evaluation form 
checklist in Table 4.2 of the aspect named personal information.  
 
Table 4.48: ANOVA according to Personal information by PHCC 
Source of 
Variation SS Df MS F p-value 
Between 
PHCC’s 17427.03 4 4356.759 18.892 <.0005 
Within PHCC’s 133067.03 577 230.619     
Total 150494.06 581       
SS – Sum of squares, Df – Degrees of freedom, MS – Mean Sum of squares, F - statistic, p - probability 
 
Table 4.48 revealed that for the questions in Tabled 4.2 of the aspect named 
personal information, the ANOVA result between certain PHCC’s indicated a 
statistical significant difference and was highlighted in red because p < 0.05 (cf. 
3.6.1). 
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Table 4.49: Descriptive and Inferential statistics for ANOVA according  
to the Personal Information of the Patient by PHCC 
PHCC 1 PHCC 2 Diff. M1-M2 Scheffé p Cohen's d 
A B 13.45 <.0005 0.92 Large 
A C 3.91 .195 n/a            
A D -2.50 .863 n/a             
A E -3.61 .845 n/a            
B C -9.55 <.0005 0.73 Medium 
B D -15.96 <.0005 1.12 Large 
B E -17.06 <.0005 1.26 Large 
C D -6.41 .066 n/a            
C E -7.52 .185 n/a            
       D E -1.11 .999 n/a             
Scheffé p - post-hoc test used in Analysis of Variance, Cohen's d = (M2 - M1) ⁄ SD 
 
The descriptive and inferential statistics results of Table 4.49 indicated that 
there is a statistical significant difference between PHCC’s A and B, PHCC’s B 
and C, PHCC’s B and D and also PHCC’s B and E with regard to the average 
correctness of completion of the patient’s personal information for all p < 
0.0005.  Cohen’s d result of 0.92 described a large practical significant 
difference between PHCC’s A and B.  Cohen’s d of 0.73 described a medium 
practical significant difference between PHCC’s B and C.  The Cohen’s d result 
of 1.12 described a large practical significance between PHCC’s B and D.  A 
Cohen’s d result of 1.26 described a large practical significant difference for 
PHCC’s B and E (cf. 3.6.1). 
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Table 4.50: Chi-square Contingency Table according to PHCC and 
Completeness and Correctness: Personal Information of 
the patient 
PHCC 
  Personal Information  
Lower: <Q1 
[0.00 to 26.32) 
Middle: Q1-Q3 
[26.32 to 53.51) 
Higher: >Q3 
[53.51 to100.00] Total 
n % n % n %   n  % 
A 33  20 74 44 61 36  168 100 
B 44 38 66 57 6 5  116 100 
C 26 13 150 74 27 13  203 100 
D 10 15 30 45 26 39   66 100 
E 7 24 10 34 12 41 29 100 
Total 120 21 330 57 132 23 582 100 
Chi²(df = 8, n = 582) = 93.31; p < .0005; V = 0.28 small 
  Q – Quartiles: Q1, Q2, and Q3 divide rank-ordered data sets into four equivalent parts 
 
The Chi-square result in Table 4.50 revealed a statistical significant difference 
(p < 0.05) between the PHCC’s for the personal information.  The results 
indicate for example that in PHCC A 20% of the data collected in the lower 
group (Q1) was less than the median 26.32 for this score.   In the middle group 
(Q1-Q3) the results for PHCC A was 44% included in the range of 26.32 to 
53.51 for this score.  In the higher group (Q3) the results for PHCC A indicated 
that 36% of the data collected was more than the median 53.51 for this score.  
Analysis of the results reveals PHCC A performed better in the middle group 
(Q1-Q3).  The Cramer’s V result of 0.28 describes the differences between the 
PHCC’s as small practical significance (cf. 3.6.1). 
 
Clinical History of the Patient 
The statistical results computed for the ANOVA, descriptive and inferential 
statistics for ANOVA and Chi-square tests will be presented in Table 4.51, 4.52 
and 4.53 based on the questions of the evaluation form checklist, Table 4.2 in 
the aspect of the clinical history of the patient. 
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Table 4.51: ANOVA according to Clinical History of the Patient by PHCC 
Source of Variation SS Df MS F p-value 
Between PHCC’s 23290,91 4 5822,727 9,478 <.0005 
Within PHCC’s 354471,02 577 614,335     
Total 377761,92 581       
 
Table 4.51 reflected that for the questions based on the aspect of clinical 
history of the patient between the PHCC’s the ANOVA result indicated a 
statistical significant difference because p< 0.05 (cf. 3.6.1). 
 
Table 4.52: Descriptive and Inferential statistics for ANOVA according  
to Clinical History of the Patient by PHCC 
PHCC 1 PHCC 2 Diff. M1-M2 Scheffé p Cohen's d 
A B -16,14 <.0005        0,58 Medium 
A C -2,34 ,936 n/a          
A D -11,91 ,028 0,38 Small 
A E -9,24 ,488 n/a   
B C 13,80 <.0005 0,71 Medium 
B D 4,24 ,873 n/a          
B E 6,91 ,772 n/a          
C D -9,56 ,117 n/a          
C E -6,90 ,742 n/a          
D E 2,67 ,994 n/a           
 
The results of Table 4.52 revealed a significant difference between PHCC’s A 
and B with p < 0.0005 and a medium practical significance with Cohen’s d 
result =0.58.  PHCC’s A and D indicated a significant difference with p< 0.028 
and a Cohen’s d result of 0.38 indicating a small practical significance.  PHCC’s 
B and C had a significant difference with a medium practical significance as 
described by the Cohen’s d result (cf. 3.6.1). 
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Table 4.53: Chi- square Contingency Table according to PHCC and 
Patient’s Clinical History 
PHCC 
Patient’s Clinical History   
Lower: <Q1 
[0.00 to 74.51) 
Middle: Q1-Q3 
[74.51 to 100.00) 
Higher:>Q3 
[100.00to100.0] Total 
n % n % n    %   n    % 
A 63 38 29 17 76    45 168   100 
B 8 7 26 22 82    71 116   100 
C 70 34 95 47 38    19 203   100 
D 12 18 6 9 48    73 66   100 
E 5 17 12 41 12    41 29   100 
Total 158 27 168 29 256    44 582   100 
Chi²(df = 8, n = 582) = 134.59; p < .0005; V = 0.34 Medium 
 
The Chi-square results in Table 4.53 of the Clinical History of the patient 
indicated a statistical significant difference between PHCC’s (p<0.05).  The 
results indicated for example that PHCC B performed the poorest in the lower 
group (Q1) with a 7% of the data collected less than the median 74.51 for this 
score, but best in the higher group (Q3) with a response rate of 71% of data 
collected less than 100.00 for this score.  The results of the middle group (Q1-
Q3) for region B was 22% of the data collected with a score within 74.51-
100.00.  The Cramer’s V result of 0.34 describes the differences between the 
PHCC’s as a medium practical significance (cf. 3.6.1) 
 
Examination Requested or Requested Examination 
The statistical results computed for the examination requested the ANOVA, 
descriptive and inferential statistics for ANOVA and Chi-square tests will be 
presented in Table 4.54, 4.55 and 4.56 based on the questions of the 
evaluation form checklist of Table 4.2 in the aspect of the examination 
requested. 
 
Table 4.54: ANOVA according to Requested Examination by PHCC 
Source of Variation SS Df MS F p-value 
Between PHCC’s 34239,65 4 8559,911 26,237 <.0005 
Within PHCC’s 188250,97 577 326,258     
Total 222490,61 581       
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Table 4.54 indicated that for the questions based on the aspect of the 
requested examination between the PHCC’s reflected a statistical significant 
difference for ANOVA because p<0.05 (cf. 3.6.1). 
 
Table 4.55: Descriptive and Inferential statistics for ANOVA according 
to the Requested Examination by PHCC 
PHCC 1 PHCC 2 Diff. M1-M2 Scheffé p Cohen's d 
A B -10,42 <.0005 0,69 Medium 
A C 9,74 <.0005 0,54 Medium 
A D -4,45 ,580 n/a   
A E 8,16 ,284 n/a   
B C 20,17 <.0005 1,29 Large 
B D 5,98 ,332 n/a   
B E 18,58 <.0005 1,17 Large 
C D -14,19 <.0005 0,74 Medium 
C E -1,59 ,996 n/a   
D E 12,61 ,045 0,51 Medium 
 
Table 4.55 indicated that there was a statistical significant difference between 
most of the PHCC’s (p<0.05).  For regions A and B, A and C, B and C, B and E, 
C and D p<0.0005 and the result for regions D and E p= 0.045 indicating a 
statistical significance between the regions.  The Cohen’s d result of 0.69 
described a medium practical significance between PHCC’s A and B.  The 
result of PHCC’s A and C indicated a medium practical significance because 
Cohen’s d =0.54 and regions B and C with Cohen’s d = 1.29 described a large 
practical significance.  The Cohen’s d result for PHCC’s B and E describes a 
large practical significance.  A medium practical significance between PHCC’s 
C and D was described by a Cohen’s d= 0.74 and PHCC’s D and E describes a 
medium practical significant result with Cohen’s d = 0.51 (cf. 3.6.1). 
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Table 4.56: Chi-square Contingency Table according to PHCC and  
the Requested Examination 
PHCC 
Requested Examination       
 
  
Lower: <Middle 
[0.00 to 100.00) 
Higher: >=Middle 
[100.00 to 100.00] Total 
   n %    n %    n % 
A 67 40 101 60 168 100 
B 7 6 109 94 116 100 
C 150 74 53 26 203 100 
D 12 18 54 82 66 100 
E 15 52% 14 48% 29 100 
Total 251 43 331 57 582 100 
Chi²(df = 4, n = 582) = 161.74; p < .0005; V = 0.53 Large 
 
The Chi-square results in Table 4.56 for the Examination requested indicated a 
statistically significant difference between the PHCC’s (p < 0.05).  Analysis of 
the results revealed for example in PHCC C that in the lower group 74% of the 
data collected was less than the median 100.00 and 26% of the results in the 
higher group was greater than or equal to 100.00 for this score.  The results 
hereby revealed that PHCC C had a higher response in the lower group than in 
the higher group.  The Cramer’s V result of 0.53 describes the differences 
between the PHCC’s as a large practical significance (cf. 3.6.1). 
 
The Referring Health Care Professional  
The statistical results computed for the referring HCP of the ANOVA, 
Descriptive and Inferential statistics for ANOVA and Chi-square tests will be 
presented in Table 4.57, 4.58 and 4.59 based on the questions of the 
evaluation form checklist, Table 4.2 in the aspect of the referring HCP. 
 
Table 4.57: ANOVA according to the Details of the Referring Health 
Care Professional by PHCC 
Source of Variation SS Df MS F p-value 
Between PHCC’s 7788,18 4 1947,046 4,579 ,001 
Within PHCC’s 245359,49 577 425,233     
Total 253147,67 581       
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Table 4.57 indicated a statistical significant difference for the result for ANOVA 
(p < 0.05) for the questions based on the aspect of the details of the referring 
HCP (cf. 3.6.1). 
 
Table 4.58: Descriptive and Inferential statistics for ANOVA according 
to the referring HCP by PHCC 
PHCC 1 PHCC 2    Diff. M1-M2 Scheffé p Cohen's d 
A     B -0,56 1,000   n/a             
A     C -2,61 ,830 n/a               
A     D -8,51 ,091 n/a                                                                                                                                                                                               
A     E 9,97 ,218 n/a                            
B     C -2,05 ,947 n/a                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
B     D -7,94 ,183 n/a                  
B     E 10,53 ,197 n/a                   
C     D -5,89 ,398 n/a                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
C     E 12,58 ,052 n/a                             
D     E 18,48 ,003 0,70 Medium 
 
 Table 4.58 revealed only one result indicating a statistical significant difference 
between the PHCC’s.  PHCC’s D and E had a statistical significant difference 
between the PHCC’s with p=0.003 and the Cohen’s d result described a 
medium practical significance of 0.70 between the regions (cf. 3.6.1). 
 
Table 4.59: Chi square Contingency Table according to PHCC and  
the Referring HCP 
PHCC 
The Referring HCP 
   Lower: <Middle 
  [0.00 to 83.17) 
 Higher: >=Middle 
[83.17 to 100.00] Total 
n % n % n % 
A 66 39 102 61 168 100 
B 102 88 14 12 116 100 
C 112 55 91 45 203 100 
D 16 24 50 76 66 100 
E 14 48 15 52 29 100 
Total 310 53 272 47 582 100 
Chi²(df = 4, n = 582) = 92.11; p < .0005; V = 0.40 Medium 
 
The Chi-square results in Table 4.59 for the Details of the referring HCP 
indicated a statistically significant difference between the PHCC’s (p < 0.05).   
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The results for example reveals that in PHCC D the lower group was 24% for 
respondents less than the median of 83.17 for this score and in the higher 
group it was 66% for respondents greater than or equal to 83.17.  PHCC D had 
a better response in the higher group than in the lower group.  The Cramer’s V 
result of 0.40 describes the differences between the PHCC’s as a medium 
practical significance because (cf. 3.6.1). 
 
The referring Clinic or Department 
The statistical results computed for the details of the referring clinic or 
department of the ANOVA, descriptive and inferential statistics of ANOVA and 
Chi-square tests will be presented in Table 4.60, 4.61 and 4.62 based on the 
questions of the evaluation form checklist, Table 4.2 of the details of the 
referring HCP. 
 
Table 4.60: ANOVA according to the name of the Referring Clinic  
or Department by PHCC 
Source of Variation SS Df MS F p-value 
Between PHCC’s 30223,52 4 7555,881 3,922 ,004 
Within PHCC’s 1111632,15 577 1926,572     
Total 1141855,67 581       
 
Table 4.60 indicated a statistical significant difference (p<0.05) between the 
PHCC’s for the result of ANOVA with regard to the questions based on the 
aspect of the details of the referring HCP (cf. 3.6.1). 
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Table 4.61: Descriptive and Inferential statistics for ANOVA to  
the name of the referring Clinic or Department by PHCC 
PHCC 1 PHCC 2   Diff. M1-M2 Scheffé p Cohen's d 
A   B 12,66 ,223 n/a       
A   C -1,25 ,999 n/a        
A   D -6,22 ,917 n/a        
A   E 20,42 ,254 n/a        
B   C -13,92 ,117 n/a          
B   D -18,89 ,101 n/a        
B   E 7,76 ,948 n/a        
C   D -4,97 ,959 n/a        
C   E 21,67 ,187 n/a        
D   E 26,65 ,117 n/a        
 
The results of Table 4.61 indicated that there was no practical significant 
difference between the PHCC’s because the value of p >0.05 between all 
PHCC’s. 
 
Table 4.62: Chi- square Contingency Table according to PHCC  
and the name of the Referring Clinic or Department 
PHCC 
Name of the referring clinic or department 
Lower: <Middle 
[0.00 to 100.00) 
 Higher: >=Middle 
[100.00 to 100.00] Total 
n % n % n % 
A 41 24 127 76 168 100 
B 43 37 73 63 116 100 
C 47 23 156 77 203 100 
D 12 18 54 82 66 100 
E 13 45 16 55 29 100 
Total 156 27 426 73 582 100 
Chi²(df = 4, n = 582) = 15.40; p = .004; V = 0.16 Small 
 
The Chi-square results in Table 4.62 for the Details of the referring HCP 
indicate a statistically significant result between the PHCC’s (p < 0.05).  
Analysis of the results for example reveal that in PHCC E the lower group had 
45 % data collected that was less than the median 100.00 for this score and in 
the higher group 55% of the data collected was greater than or equal to 100.00.  
112 
 
The Cramer’s V of 0.16 result of describes small practical significant difference 
(cf. 3.6.1). 
 
Previous X-rays  
The statistical results computed for the details regarding the previous x-rays of 
the ANOVA, Descriptive and Inferential statistics for ANOVA and Chi-square 
tests will be presented in Table 4.63, 4.64 and 4.65 based on the questions of 
the evaluation form checklist, Table 4.2 based on the aspect of the details 
regarding the previous x-rays. 
 
Table 4.63: ANOVA according to Previous X-rays by PHCC 
Source of Variation SS Df MS F p-value 
Between PHCC’s 15103,94 4 3775,985 6,096 <.0005 
Within PHCC’s 357404,65 577 619,419     
Total 372508,59 581       
 
Table 4.63 indicated a statistical significant difference (p < 0.05) between the 
PHCC’s according to the result of ANOVA with regard to the questions of the 
aspect of previous x-rays (cf. 3.6.1). 
 
Table 4.64: Descriptive and Inferential statistics for ANOVA  
according to Previous x-rays by PHCC 
PHCC 1 PHCC 2 Diff. M1-M2 Scheffé p Cohen's d 
A B 10,45 ,017 0,42 Small 
A C 7,37 ,091 n/a               
A D 2,22 ,984 n/a               
A E -9,38 ,477 n/a                
B C -3,08 ,889 n/a                 
B D -8,23 ,332 n/a                 
B E -19,83 ,006 0,99 Large 
C D -5,15 ,711 n/a                
C E -16,75 ,022 0,72 Medium 
D E -11,60 ,359 n/a               
 
Three statistically significant results were recorded between the PHCC’s 
according to Table 4.64 for the indications of previous x-ray.  PHCC’s A and B 
indicated a significant result of p = 0.17 and a Cohen’s d = 0.42 describing a 
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small practical significance.  PHCC’s B and E reflected a significant difference 
between the regions with p = 0.006 and a Cohen’s d = 0.99 describing a large 
practical significant difference.  
 
Table 4.65: Contingency Table according to PHCC and Previous X-rays 
PHCC 
 Previous X-rays  
  Lower: <Max. 
  [0.00 to 100.00) 
Higher: =Max 
[100.00 to 100.00] Total 
n % n % n % 
A 149 89 19 11 168 100 
B 115 99 1 1 116 100 
C 195 96 8 4 203 100 
D 60 91 6 9 66 100 
E 23 79 6 21 29 100 
Total 542 93 40 7 582 100 
Chi²(df = 4, n = 582) = 23.60; p < .0005; V = 0.20 Small 
 
The Chi-square results in Table 4.65 with regard to the presence of information 
of previous x-ray of the patient indicated a statistical significant difference 
between the PHCC’s (p < 0.05).  The results reveal that in the lower group for 
example in region A 89% of the data was less than 100.00, but in the higher 
group the results of region A indicate that 11% of the data collected was equal 
to 100.00.  Analysis of the results indicates that more of the data collected for 
PHCC A was less than 100.00.  The Cramer’s V of 0.20 describes the 
differences between the regions as a small practical significance because (cf. 
3.6.1). 
 
Total Sample 
The statistical results of the total sample that were computed for the ANOVA, 
Descriptive and Inferential statistics for ANOVA and Chi-square tests will be 
presented in Tables 4.66, 4.67 and 4.68 based on the questions in the 
evaluation form checklist, Table 4.2 of aspects of the total sample. 
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Table 4.66: ANOVA according to Total Sample Correctness of  
Completion by PHCC 
Source of Variation SS Df MS F p-value 
Between PHCC’s 3243,32 4 810,831 5,859 <.0005 
Within PHCC’s 79852,97 577 138,393     
Total 83096,29 581       
 
Table 4.66 revealed a statistically significant difference between the PHCC’s 
according to the ANOVA result with regard to the questions regarding to the 
information of previous x-rays (cf. 3.6.1). 
 
Table 4.67: Descriptive and Inferential statistics for ANOVA according  
to Correctness of Completion by PHCC 
PHCC 1 PHCC 2 Diff. M1-M2 Scheffé p Cohen's d 
A B 1,57 ,874 n/a            
A C 2,47 ,401 n/a            
A D -5,23 ,054 n/a            
A E 2,72 ,857 n/a           
B C 0,90 ,980 n/a            
B D -6,80 ,008 0,66 Medium 
B E 1,15 ,994 n/a             
C D -7,70 <.0005 0,72 Medium 
C E 0,25 1,000 n/a            
D E 7,95 ,058 n/a            
 
The Table 4.67 indicated two statistical significant differences between the 
PHCC’s for the aspect with regard to information of previous x-ray.  PHCC’s B 
and D indicated a statistical significant result with p = 0.008 and Cohen’s d 
result of 0.66 described a medium practical significance and PHCC’s C and D 
indicated a statistical significant difference between the PHCC’s with p < 0.0005 
and Cohen’s d = 0.72 described a small practical significant difference (cf. 
3.6.1). 
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Table 4.68: Chi-square Contingency Table according to PHCC and  
Correctness of Completion of the Total Sample 
PHCC 
 Total Sample completeness and Correctness  
Lower: <Q1 
[0.00 to 52.95) 
Middle: Q1-Q3 
[52.95 to 71.20) 
Higher: >Q3 
[71.20 to100.00] Total 
  n %   n %   n %    n % 
A 48 29 60 36 60 36 168 100 
B 31 27 74 64 11 9 116 100 
C 54 27 119 59 30 15 203 100 
D 6 9 24 36 36 55 66 100 
E 7 24 13 45 9 31   29 100 
Total 146 25 290 50 146     25 582 100 
Chi²(df = 8, n = 582) = 75.48; p < .0005; V = 0.25 small 
 
The Chi-square results in Table 4.68 of the completeness and correctness 
scores of the total sample indicated a statistical significant difference between 
the PHCC’s with (p < 0.05).  Analysis of the results reveals that in the lower 
group 25% of the data collected was less than the median 52.95 for this score 
and in the higher group 25% of data collected was greater than 71.20.  The 
best response for the total sample was indicated in the middle group (Q1-Q3) 
with 50% of the data collected being in the range of 52.95 - 71.20.  The 
Cramer’s V result of 0.25 describes the differences between the regions as a 
small practical significance (cf. 3.6.1). 
 
4.4 SUMMARY OF CHAPTER FOUR 
 
This chapter provided a detailed presentation and brief discussions of the 
results of the study.  The results of the statistical analysis were presented.  The 
statistical and practical significance of each question in Table 4.2 and each 
aspect of Table 4.44 was presented.  The frequency of completion rate as well 
as a comparison was presented to determine the correctness of completion 
between the PHCC’s in the aspects of the x-ray request form.  Based on the 
findings, the results will enable the researcher to make recommendations to the 
NMBHD which will assist in ensuring patient safety during x-ray examinations. 
In Chapter 5 a summary of the findings will be discussed.  Chapter 5 will also 
present the limitations of the study, recommendations to NMBHD as well as 
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recommendations for further research studies and a conclusion of this 
research.
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CHAPTER 5 
SUMMARY OF THE FINDINGS, LIMITATIONS, RECOMMENDATIONS AND 
CONCLUSION 
 
5.1 INTRODUCTION 
 
The researcher discussed the data analysis and presented the results identified 
through the objective of this study in table format in chapter 4.  The researcher 
described each question and aspect of the x-ray request form according to the 
dimension that constituted each specific variable. 
 
The purpose of the research study was to provide a clear answer to the 
research question and therefore provide recommendations on how the x-ray 
referral system, by means of improving the x-ray request form completion, can 
be optimised at PHCC’s in NMBHD, to ensure patient safety during ionising 
radiographic (x-ray) examinations.  Chapter 5 is the final chapter and will 
include the summary of the findings, limitations, recommendations and 
conclusion ns of the study. 
 
5.2 SUMMARY OF THE FINDINGS 
 
The x-ray request forms are the only means of communication between the 
referring HCP and the radiographer executing the x-ray examination to ensure 
justification, optimisation and patient safety (Younger et al, 2014, p. 2) (cf. 1.6, 
2.5).  Incomplete or improperly completed x-ray request forms have potential 
detrimental effects that can result in legal issues, affect the functioning of the 
PHCC, but above all have an effect on the patient’s health and management 
(Triantopoulou et al., 2005, p. 311).  In this research study, incomplete or 
improperly completed x-ray request forms were observed from the collected 
data.  An indication that referring HCP’s at PHCC’s in NMBHD could optimise 
the x-ray referral system by means of adequate completion of the x-ray request 
form, hence ensuring patient safety during ionising radiographic examinations.  
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None of the 582 x-ray request forms evaluated were fully or adequately 
completed.  
The researcher gathered information from the participants by means of an 
evaluation checklist form using an online program, QuestionPro, in order to 
meet the research objective of the study (cf. 1.5, 3.2).  The information was 
related to relevant literature; and all the gathered information from the 
participants was analysed with the help of biostatisticians from NMMU (cf. 
3.3.3, 4.2).  The objective of the study was: To explore and describe the 
adequacy of completion of x-ray request forms in order to optimise ionising 
radiographic referrals (x-ray requests) to ensure patient safety during ionising 
radiographic examinations at PHCC’s in NMBHD (cf. 1.5, 3.2).  This was done 
by evaluating the adequacy of completion of the x-ray request forms at all five 
PHCC’s offering x-ray services in NMBHD, in order to make recommendations 
to NMBHD based on the results how the x-ray referral system could be 
optimised (cf. 1.8.4, 3.3.4). 
 
A quantitative, descriptive, explorative and contextual research approach was 
implemented by the researcher, in order to achieve the research objective of 
this study (cf. 1.8, 3.3).  Furthermore, the use of an evaluation checklist was 
implemented, in order to gather information on optimising x-ray referral systems 
to ensure patient safety during ionising radiographic examination in the PHCC’s 
of NMBHD (cf. 3.5.1).  The researcher structured the summary and conclusions 
of the research findings according to the following aspects using the same 
format in which the results were discussed: 
 
 Personal Information of the patient 
 Clinical history  
 Requested Examination 
 The referring HCP 
 Name of the referring clinic/ department 
 Details regarding previous x-rays 
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5.2.1.  Personal information  
The personal information was observed on average (mean = 40.92) with an 
overall compliance with respect to the correctness of completion of the total 
sample (n=582) of identified x-ray request forms (cf. Table 4.45).  The 
frequency of completion scores indicated that none of the identified x-ray 
request forms of the total sample were in the 100% range for completion rate 
and only 1% was in the 75-100% completion range.  Most (52%) of the sampled 
x-ray request forms were in the 25-50% completion rate.  The patient’s personal 
information helps to identify and track the patient.  The personal information 
includes the demographic detail of the patient.  The DOH: DRC (2014a, p. 8) 
indicates that a record must be kept of all patients undergoing x-ray 
examinations with information of surname, name, date of birth or ID number / 
age and gender included.  In the study the fields in the x-ray request form that 
was used to make provision for the patient’s personal information are:  how to 
address the patient, patient's name, patient’s initials, age, date of birth, sex, 
address, the ward or clinic (PHCC) from which the x-ray referral was made, 
provision of previous x-rays and the LMP for females of child-bearing age. 
 
In the study of optimising x-ray referral systems during ionising radiographic 
examination in NMBHD, the least-filled information field among these was how 
to address the patient (5%) and the best-filled information field was the patient’s 
surname (99%).  It is important that the patient’s personal information is 
adequately completed to ensure that the correct patient is being examined.  Not 
all patients are able to cooperate, and it is difficult for the radiographer to obtain 
missing information from the patient.  “Patient identity checks against 
incomplete demographic information are prone to error as patients [when] 
asked direct questions will often say ‘yes’ whether correct or not and it is not 
possible to verify details that are not present on a form” (Deakin et al., 2013, p. 
12).  Incomplete patient identification information on an x-ray request form is a 
patient safety risk and descreases patient safety during x-ray examinations. 
 
Personal information includes the patient’s demographics such as race, sex, 
gender and age.  Patient demographic data assists in identifying and tracking 
the patient, thus insufficient patient demographic data could lead to errors in 
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identifying the patient, and may result in the wrong patient being examined, 
leading to incorrect diagnosis.  The absence or incorrect patient personal 
information could warrant a recall of the patient for a repeat x-ray exposure, 
thus increasing the radiation dose the patient receives and reducing patient 
safety during x-ray examinations and may lead to possible patient 
mismanagement due to wrong x-rays (Abubakar et al., 2015, p. 220; Yousef et 
al., 2011, p. 2008) (cf.1.1). 
 
In the study, the patient’s personal information was evaluated in questions one 
to eight. 
 
Question one: Is the following indicated/present on the x-ray request form: 
How to address the patient (Ms, Mrs, Mr, Dr)?  The results indicate that 5% of 
the x-ray forms were adequately completed and 95% were incomplete.  The 
title is also a form of patient identification because a male and female with the 
same initial and surname could be simultaneously in the department for x-ray 
examination and by providing the title or an indication of how to address the 
patient will eradicate confusion allow the radiographer to x-ray the correct 
patient increasing patient safety during x-ray examination. How to address the 
patient could also indicate the patient's gender in cases where the patient’s 
gender is omitted.  Absence or incorrect patient’s personal information could 
lead to errors in identifying the patient and could result in a recall of the patient 
leading to repeat x-ray exposure, thus decreasing patient safety during x-ray 
exposure (Abubakar et al., 2015, p. 220).  In the study, this question was poorly 
completed by HCP’s in NMBHD. 
 
Question two: Is the following indicated/present on the x-ray request form: 
Surname of the patient?  The result of the study indicated that 99% of the x-ray 
forms were adequately completed and 1% was incomplete.  These results 
reveal that most of the referring HCP’s in NMBHD PHCC’s completed this 
information on the x-ray request form and the results are similar to a study done 
by Abubakar et al. (2015, p. 221), who found that 99.7% of forms were 
adequately completed and only 0.3% were incomplete. 
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Question three: Is the following indicated/present on the x-ray request form: 
Initials of the patient?  The results of the study revealed that 52% of the 
information regarding the patient’s initials was adequately completed on the x-
ray request form and 48% of the x-ray request forms were incomplete.  The 
question refers to an indication of the patient’s name or initials on the x-ray 
request form.  The name and initial together with the surname helps to identify 
that the correct patient is being examined (Akintomide et al., 2015, p. 2).  Based 
on the results, less than half of the sampled x-ray request forms completed by 
the referring HCP’s in NMBHD PHCC’s indicated the initials or name on the x-
ray request form.  Omission of the patient’s name or initials could cause an 
error in identifying whether the information supplied on the x-ray request form is 
related to the patient.  It could lead to patients receiving the wrong x-ray 
examination and the wrong diagnosis if the information supplied on the x-ray 
request form is incorrect.  Wrongful x-ray examination is a wasted exercise and 
causes a delay in patient management and results in unnecessarily repeated x-
ray exposure to the patient (Rao, 2014, p. 42). 
 
Questions four and five are related and will be discussed simultaneously. 
Question four: Is the following indicated/present on the x-ray request form: 
Age of the patient?  The results of the study revealed that of the sampled x-ray 
request forms 6% were adequately completed and 94% were not adequately 
completed.  The referring HCP’s in NMBHD PHCC’s indicated the patient’s age 
poorly. 
 
Question five: Is the following indicated/present on the x-ray request form: 
Date of birth?  The result of the study pertaining to this question was that 55% 
of the x-ray request forms were adequately completed and 45% were 
incomplete.  The results indicated that approximately half of the data collected 
indicated the date of birth of the patient.  The date of birth or age of the patient 
gives the radiographer an indication of appropriate safety techniques to apply 
when executing the requested x-ray examination for example, for females of 
child-bearing age or comparison views in children.  The LMP of patients of 
child-bearing age should be included accompanied by an informed consent 
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form, if the patient is irradiated while pregnant (Heart of England: NHS 
Foundation, 2013, p. 10).  Children may have a higher sensitivity to radiation 
therefore; x-ray examination requests of children require a higher justification 
(DOH: DRC, 2014a, p. 14).  The date of birth together with the name and 
surname is also a means of identifying the patient because the referring HCP 
could have consulted patients with the same name and surname, but different 
dates of births.  The age or date of birth in cases where patients with similar 
initials and surnames are for x-ray examination enables the radiographer to 
identify that the correct patient are being x-rayed, increasing patient safety 
during x-ray examination. 
 
Question six: Is the following indicated/present on the x-ray request form: 
Gender of the patient?  The results to this question are as follow:  In NMBHD 
PHCC’s 66% of x-ray request forms were adequately completed.  The result of 
this study is much lower than the 96% results of a study done by Afolabi et al. 
(2012, p. 49), the 99.7% result obtained by a study conducted by Irurhe et al. 
(2012, p. 11), and the 95.9% result obtained by a study obtained by Abubakar 
et al. (2015, p. 221) when compared.  Information of the patient’s gender makes 
the radiographer aware of the need to apply gender specific radiation protection 
to the patient and increase patient safety during x-ray examination. 
 
Question seven: Is the following indicated/present on the x-ray request form: 
Address of the patient?  The results indicated that 38% of the x-ray request 
forms were adequately completed while 62% were incomplete which is less 
than the results obtained from a study conducted by Abubakar et al. (2015, p. 
221), with 54.6% adequately completed and 45.4% incomplete.  The result of 
this study is an indication that the patient’s address was poorly completed.  The 
patient’s address is a means of tracking the patient if the need to recall the 
patient arises (Akintomide et al., 2015, p. 2) (cf. 1.1).  Absence of or an 
incorrect patient address supplied on an x-ray request form results in an 
inability for the radiographer to track the patient if required.  In the case 
whereby wrongful x-ray examinations was done or additional x-ray projections 
are required, and the radiographer is not able to recall the patient, it could 
create an opportunity for misdiagnosis of disease, resulting in the possibility 
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that the patient may not receive the medical care needed for his or her clinical 
condition. 
 
Question eight: For female patients, was the LMP provided on the x-ray 
request form?  This question refers to the last menstrual (LMP) period of 
females of child-bearing age.  X-ray examination requests for female patients of 
child-bearing age without pregnancy status information were observed in this 
study.  The foetus is vulnerable to ionising radiation (x-ray) exposure in 
pregnant women and could lead to radiation-induced malformations during 
pregnancy, which are illustrations of radiation induced deterministic effects 
(Cavanagh, 2013, p. 3).  The result of the study revealed that the LMP was 
poorly completed with only 9% of the sampled x-ray request forms reflecting the 
LMP.  The result of this study is higher than the 2.1% found in a study by 
Abubakar et al. (2015, p. 221). 
 
In a study done by Abubakar et al. (2015, p. 222), the result of the LMP was 
compared with a previous study done by Yousef et al. (2011, p. 209), at the 
College of Medical Radiologic Sciences in Khartoum, Sudan, where the LMP 
was not completed on the x-ray request forms at five government hospitals and 
one private hospital with 21.42%, 0%, 0%, 0%, 24%, 0%, and 4.3%, 
respectively.  Abubakar et al. (2015, p. 222), concluded from the results that it 
may be due to negligence from the HCP because they do not consider the 
consequences since radiographers do not insist on an appropriately completed 
x-ray request form before proceeding with the examination.  The researcher 
believes that the overall poor completion of LMP information across PHCC’s in 
NMBHD could be because of the reason as mentioned above.  Therefore, the 
poor indication of pregnancy or last menstrual period information on 91% of the 
x-ray request forms for female patients of child-bearing age demonstrated a 
systemic problem in the x-ray referral system in the PHCC’s in NMBHD and 
poses a risk of reducing patient safety during x-ray examinations. 
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5.2.2 Clinical Information 
Question nine: Is the following indicated/present on the x-ray referral letter: 
Clinical history of the patient?  The descriptive analyses reflected that the 
overall mean difference between the PHCC’s was 83.05 (cf. Table 4.45).  The 
data analysis revealed that the majority of the HCP’s in the NMBHD, public 
sector completed information regarding the clinical history because 93% of the 
sampled x-ray request forms were adequately completed while 7% were 
incomplete.  Although the overall result for completion of the clinical information 
was 93%, it was less than Abubakar et al. (2015, p. 221), with 97.1%, but 
higher than the 86.90% obtained by Irurhe et al. (2012, p. 5), and much higher 
than the results at five government hospitals and one private hospital (8%, 2%, 
0%, 0%4%, 0% and 60%) respectively obtained by Yousef et al. (2011, p. 209).   
The clinical information provides a reason for the x-ray referral and plays a 
pivotal role in patient management.  The radiographer decides on the 
examination protocol based on clinical history before proceeding with the 
examination (Irurhe et al., 2012, p. 10; Danfulani & Musa, 2015, pp. 1-2).  The 
radiographer can only justify the x-ray examination request and optimise 
examination exposure if sufficient clinical information is provided, hence 
increase patient safety during x-ray examinations (Yousef et al., 2011, p. 202).  
If the clinical history is not valid the radiographer should not perform the x-ray 
examination (DOH: DRC, 2014a, p. 14).  The results of this current study 
indicated the overall correctness of completion was adequate regarding to the 
information of the clinical history. 
 
5.2.3 Requested Examination  
Question ten: Is the following indicated/present on the x-ray request form: 
Examination needed for the patient's condition.  The results of the study 
revealed that in the aspect of the examinations requested 98% of the evaluated 
x-ray request forms were adequately completed and 2% were incomplete.  
Descriptive statistics revealed that the overall mean difference between the 
PHCC’s was 86.72.  Descriptive and inferential statistics of ANOVA indicated 
that there is a statistical significant difference between the PHCC’s of this study.  
The researcher observed from the results that HCP’s in the PHCC’s in the 
NMBHD provided relatively clear x-ray examination requests. 
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The result of this study was less than the 100% result from a study conducted 
by Irurhe et al. (2012, p. 11), and the 98.5% of a study conducted by Abubakar 
et al. (2015, p. 221), but more than the results of the study conducted by 
Yousef et.al. (2011, p. 209), from the five government hospitals and one private 
hospital 94%, 80%, 84%, 64%, 90%, 70% and 98% respectively.  X-ray 
examination requests must be clear and legible to enable the radiographer 
executing the service to optimise the x-ray exposure, thus reducing repeat 
exposures and ensuring patient safety during ionising radiographic examination 
(Rao, 2014, p. 41; Abubakar et al., 2015, p. 220; Irurhe et al., 2012, p. 10). 
 
5.2.4 Referring Health Care Professional 
Question eleven: Is the following indicated on the x-ray request form: Details 
regarding the referring health care professional?  The HCP’s signature was the 
only means of referrer identification in this study. The researcher, from 
experience, knows that a few referrers can be identified by their signatures and 
because request forms are medico-legal documents that form an integral part of 
note-keeping in medical practice, the signature may not serve the purpose of 
referrer identification in the event of litigation issues against the request (Oswal 
et al., 2009, p. 210).  The mean difference between the PHCC’s was 86.13.  
The results of the frequency of correctness of completion of the study that 
pertain to the details of the referring HCP’s indicated that 96% of evaluated x-
ray request forms were adequately completed and 4.4% were incomplete.  The 
above-mentioned result was less than the 98.7% obtained by Irurhe et al. 
(2012, p. 11), but more than the results of 94.4% obtained in a study done by 
Abubakar et al. (2015, p. 222). 
 
The researcher is of the opinion that the participants responded to the sub-
question of “The correct signature of the health care professional” by 
assumption, since the researcher from experience is aware that the participants 
do not personally know all the referrers since the patients are referred from 
various surrounding clinics or PHCC’s.  However, the total result implies that 
HCP’s tend to adhere to completing their details.  It is important that the 
referring HCP’s details are clearly and legibly reflected to ensure that 
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appropriately trained and qualified HCP’s complete the request form.  The 
HCP’s details enable the radiographer to contact the referring HCP if he or she 
needs to clarify information on the x-ray request form or to give advice on an 
alternative non-invasive procedure that could be used, thus ensuring patient 
safety during ionising radiographic examination (Akintomide et al., 2015, pp. 2-
3). 
 
5.2.5 Name of the referring clinic or department 
Question twelve: Is the following indicated/present on the x-ray referral form: 
The clinic/department's name indicated?  The results of the study indicated that 
of the total (n=582) x-ray request forms 73% were adequately completed while 
26.6% were incomplete with regard to the completion of the name of clinic or 
department by referring HCP’s in NMBHD, public sector.  The result obtained 
on details of the referring clinic or department for this study was less compared 
to previous studies done by Irurhe et al. (2012, p. 11), which obtained a result 
of 98.3% and Abubakar et al. (2015, p. 221) whom obtained a result 77.3%.  An 
overall mean difference between the PHCC’s of 73.20 was indicated by the 
descriptive statistics of the study for the name of the clinic or department. 
 
The referring clinic or department helps in tracking the patient if the need arises 
(Akintomide et al., 2015, p. 2).  The ward or clinic the patient is referred from 
acts as a guide for the radiographer in applying appropriate radiographic and 
exposure techniques (Afolabi et al., 2015, p. 51).  At PHCC’s in NMBHD there 
are departments dedicated to care for the treatment of specific diseases.  For 
example, the TB area caters for patients who are infected with tuberculosis 
which will give the radiographer an indication of the number of x-ray 
examination projections to be executed for the requested x-ray examination. 
 
5.2.6 Previous X-rays 
Question 13: Is the following indicated/present on the x-ray request form: 
Details regarding previous x-rays done?  The result of the study reflected that 
information regarding previous x-rays was poorly completed overall at the 
PHCC’s A-E with only 7% of evaluated x-ray request forms being adequately 
completed while 93% were incomplete.  An average correctness and 
127 
 
completion scores indicated a mean difference of 6.87 between the PHCC’s.  
The results indicated that the HCP’s in NMBHD ignore or neglect to complete 
this field or do not regard completion of the information of previous x-ray as 
important.  Information on previous x-rays will give an indication of whether the 
patient had recently undergone the requested x-ray examination. 
 
The radiographer will have to decide whether it is necessary to repeat the 
examination or not, keeping in mind the principles of justification and 
optimisation (HPCSA, 2014, n.p.).  The HCP might not be aware that the 
patient had undergone previous x-rays because of a lack of communication 
from the patient.  The patient might have undergone similar x-ray examination 
previously at another health institute, but because of lack of knowledge or lack 
of confidence in the result obtained previously decides not to inform the HCP 
that he or she had recently undergone similar x-ray examinations.  Lack of or 
poor information of previous x-rays done results in repeat exposure to ionising 
radiation (x-rays) and reduces patient safety (cf. 1.1, 4.3.3). 
 
5.3 LIMITATIONS 
 
 The study was limited to PHCC’s in NMBHD only.  The researcher could 
therefore not generalise the findings of this research to other health 
districts, government hospitals or private x-ray departments. 
 The researcher from experience knows that the participating 
radiographers were not aware of the professional qualification of the 
referring HCP’s and therefore did not know whether the x-ray request 
forms was completed by an appropriately trained and qualified HCP’s, 
since not all the requests were from HCP’s from the PHCC where the 
radiographer is practicing, but also from surrounding clinics (cf. 1.2).  The 
researcher therefore is of the opinion with regard to the question of the 
correct details of the referring HCP the participating radiographers 
responded based on assumption since they do not know all the referring 
HCP’s.  The reason for the omission of the referring HCP’s qualification 
could be because the current x-ray request form in use is intended for 
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medical doctors and there is no field on the form to complete the 
professional qualifications of the referring HCP. 
 
The evaluation checklist form (Annexure G) was designed to evaluate if 
the information was supplied that should be on the x-ray request form, 
therefore no checklist information on professional qualification of the 
referring HCP, since there is no field for this information on the x-ray 
request form in use (Annexure H).  The researcher believes that not 
knowing the professional qualification is a limitation to the study because 
the researcher is unable to make recommendation on optimising the x-
ray referral system to ensure that only appropriately trained and qualified 
HCP’s refer patients for x-ray examinations because according to the 
result of this study the current completion rate with regard to details of 
the referring HCP (96%) was good. 
 The data collection instrument had a field for pregnancy status (LMP).  
This field was not applicable for all patients but only for females of child-
bearing age.  However, the results of the LMP were included in the total 
count.  There was not a field on the x-ray request form where the 
referring HCP could indicate “inapplicable” to indicate that the he or she 
saw this field, but the information does not apply to the particular patient.  
It is possible that some referring HCP’s left this field blank where they 
thought it was not applicable thus increasing the inadequate (no) 
completed count. 
 The researcher was not personally involved in the data collections 
process and had to rely on results of the statistical analysis from the 
QuestionPro program for the outcome of the research. 
 
5.4. RECOMMENDATIONS 
 
The recommendations are made in keeping with the HPCSA’s principles of 
justification and optimisation of x-ray requests, as well as the DOH: DRC 
guidelines on x-ray examination requests to ensure patient safety during x-ray 
examinations (cf. 1.1, 2.4). 
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The HPCSA is tasked with protecting the public as well as providing 
professional guidance to professionals registered with the twelve Professional 
Boards that operate under its jurisdiction.  The HPCSA does the following: 
 Promotes the health of the population of South Africa. 
 Determines the standards of professional education and training. 
 Sets and maintains fair standards of professional practice. 
Furthermore, the HPCSA protects the public by providing the following 
functions (HPCSA, 2013, n.p.): 
 Sets standards for registrants' education and training, professional skills, 
conduct, performance and ethics. 
 Keep a register of professionals who meet the above-mentioned 
standards. 
 Approve programmes that professionals must complete to register with 
them. 
 Take action when professionals on their register do not meet set 
standards. 
The recommendations will be presented in two parts: recommendations to the 
NMBHD and recommendation for further research. 
 
5.4.1. Recommendations for Nelson Mandela Bay Health District   
  Management 
This section addresses the second part of the aim of this study which is to 
make recommendations to the NMBHD management based on the results of 
the study.  The recommendations for the NMBHD management incorporated 
suggestions for education and recommended practises that could optimise the 
x-ray referral system to ensure patient safety during ionising radiographic 
examinations. 
 
5.4.1.1 Recommendation one: Education and Training 
Every year new intern and community service HCP’s are employed at PHCC’s 
in NMBHD.  Medical doctors are not always privileged to have the guidance of 
a senior medical doctor and therefore have to make decisions on requesting x-
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ray examinations by themselves (Kruse et al., 2016, p. 2).  Currently at the 
PHCC’s in NMBHD there is only one doctor who has the assistance of the PHC 
professional nurses to manage patients for primary health care, baby clinic and 
wellness clinic (for example TB, HIV and Acquired Immunodeficiency Syndrome 
[Aids]).  Intern doctors (HCP’s) frequently request x-rays, but do not always 
have enough experience for this task (Kruse et al., 2016, p. 2). 
 
Medical doctors are not the only HCP’s at PHCC’s who refer patients for x-ray 
examinations, but other appropriately qualified and trained HCP can also refer 
patients as indicated by the DOH: DRC (2014b, n.p.).  The other disciplines of 
HCP’s that most frequently request x-rays are the professional nurses, 
supposedly only nurses who have the appropriate qualification that allow them 
to request x-rays.  Nurses are not registered under HPCSA, but under the 
South African Nursing Council (SANC).  Dentists and physiotherapists, all of 
whom are registered under the HPCSA, also request x-rays at PHCC’s.  The 
HPCSA set standards for education and training for their members and requires 
all registered HCP’s to complete or attend continuous professional development 
activities (CPD) to obtain Continuing Education Units (CEUs) (HPCSA, 2013, 
n.p.). 
 
The researcher recommends that an accredited continuous education 
programme/continuous professional development programme (CPD) for 
appropriately trained HCP’s in PHCC’s be implemented, about x-ray imaging 
techniques and their clinical applications, as well as the accepted referral 
criteria, to ensure justification and optimisation of x-ray services to ensure 
patient safety during x-ray examination.  The above-mentioned programme 
could include: 
 Training and skills development sessions on the importance of 
completing all fields on an x-ray request form with the emphasis on the 
mandatory fields. 
 Awareness of the guidelines on x-ray examination requests and where to 
retrieve it. 
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 Education on alternative non-invasive investigations to assist in patient 
management, thus reducing unnecessary ionising radiation exposure or 
x-ray exposure and reducing patient safety risks caused by radiation 
effects. 
 Education on the importance of accurate completion of patient 
information on the x-ray request form as well as the adverse effects of 
unnecessary radiation exposure or x-ray exposure (Rao, 2014, p. 43). 
 Education based on the clinical history as to what examination to 
request.  This will ensure quicker patient management and reduce 
unnecessary x-ray exposure, hence increase patient safety. 
 
Recommendation one includes education and training to referring HCP’s that 
could assist in optimising the completion of x-ray request forms to ensure 
justification, optimisation of x-ray examination and accurate completion of x-
ray request forms resulting in increased patient safety during x-ray 
examination. 
 
5.4.1.2 Recommendation two: Distribution of Guidelines 
Guidelines on completing x-ray request forms should be distributed to all 
referring HCP’s to improve x-ray request form completion and ensure patient 
safety during x-ray examination procedures.  Both international and South 
African guidelines emphasise the principles of justification and optimisation.  
The DOH: DRC (2014b, n.p.), and HPCSA (2014, n.p.), has guidelines 
available to guide referring HCP’s in South Africa on x-ray request form 
completion.  After the 1st January 2017 the legal department in the United 
States of America (USA) required that medical doctors must consult 
government-approved, evidence-based appropriate-use criteria through a 
clinical decision support system when requesting advanced diagnostic x-ray 
examinations (Insights Imaging, 2017, p.1). 
 
The researcher suggests that in South Africa, especially in PHCC’s of NMBHD, 
referring HCP’s should consult referral guidelines before requesting an x-ray.  
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The South African guidelines on making x-ray requests should be provided to 
newly appointed doctors, radiographers and newly qualified primary health care 
nurses who have a qualification in advance primary health care as well as all 
other HCP’s that are appropriately trained and qualified to request x-rays as 
stipulated by DOH: DRC (2014, n.p.).  The researcher recommends that 
guidelines must be visibly displayed in consulting rooms of all appropriately 
trained referring HCP’s. 
Recommendation two includes distribution of guidelines on making x-ray 
examination request.  This will assist in ensuring justification and optimisation of 
x-ray requests, thus ensuring patient safety during x-ray examination 
procedures. 
 
5.4.1.3 Recommendation three: Keeping record of HCP’s qualifications 
The HPCSA keeps a record of the professional qualifications of HCP’s 
(HPCSA, 2013, n.p.).  The PHCC’s in NMBHD public sector are mainly manned 
by professional nurses that manage the patients for health-related issues.  
However not all of the professional nurses have the appropriate qualification 
that enables them to request x-rays.  The patients referred for x-rays do not all 
come from the PHCC that provides the x-ray service, but are referred from the 
various surrounding PHCC’s.  The radiographer, because of the above-
mentioned, does not always know if the referring HCP is appropriately trained 
and qualified to request x-rays (cf. 1.2, 5.4.1).  There is a shortage of medical 
doctors at PHCC’s in NMBHD and the researcher is aware that the x-ray 
request forms are not always completed by a medical doctor (cf. 1.2). 
 
The NMBHD radiographers at the PHCC’s could be supplied with a list of all the 
appropriately trained and qualified HCP’s who are authorised to refer patients 
for x-rays.  The details should include their professional details and signatures.  
This would assist the radiographer to identify x-ray requests made by HCP’s 
who does not have x-ray requesting in their scope of practise.  A register should 
be kept of appropriately trained HCP’s and the list must be regularly updated, 
either every six months or yearly because HCP’s exit the NMBHD PHCC’s and 
new HCP’s enter the sector.  Radiographers should take the necessary steps if 
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they notice any HCP without a qualification with x-ray requesting in their scope 
of practise refer patients for x-ray.  Any HCP requesting x-ray examinations is 
liable for disciplinary action by the appropriate professional body if he or she 
contravenes the provisions of the policy of the DOH: DRC (2014b, n.p.) and the 
ethical rules in terms of requesting x-ray examinations. 
 
Recommendation three states that a list should be provided of appropriately 
qualified and trained HCP’s to radiographers at the five PHCC’s in NMBHD 
that offer x-ray services.  This will assist radiographers to rule out illegal x-ray 
request forms and ensure justification of the x-ray request, which will in turn 
ensure patient safety during x-ray examinations. 
 
5.4.1.4 Recommendation four: X-ray request forms rejection philosophy 
The DOH: DRC (2014b, n.p.) suggests the following: “Should the radiographer 
question the qualifications and competency of the professional making the 
request, or the possibility of an unsubstantiated request, for example, clinical 
history indicated does not justify or necessitate the performance of the x-ray 
examination, the radiographer may refuse to perform the examinations.” 
 
The completion of the x-ray request form must be scrutinized by the 
radiographer for compliance with x-ray request form completion per acceptable 
norms and standards before accepting the request.  An x-ray request form 
should be rejected for noncompliance if the criteria are not met.  The researcher 
suggests implementing an x-ray request form rejection philosophy to improve 
and optimise the x-ray referral system in PHCC’s.  Radiographers rely on the 
information displayed on the x-ray request form to make an informed decision 
on the x-ray imaging technique and exposures that will assist in optimising the 
x-ray examination (Afolabi et al., 2012, p. 48).  The radiographer has the right to 
refuse to execute the requested x-ray examination if the information completed 
on an x-ray request form does not justify the request (DOH: DRC, 2014b, n.p.). 
 
Recommendation four includes introducing an x-ray request form rejection 
philosophy in the PHCC’s in NMBHD.  This will ensure justification and 
optimisation and increase patient safety during ionising radiographic (x-ray) 
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examination because radiographers will not execute any x-ray examination 
request that does not meet the compliance criteria. 
 
5.4.1.5 Recommendation five: Consent form to be completed for female 
patients of child-bearing age 
The LMP was one of the poorly indicated fields on the sampled x-ray request 
forms as indicated by the results of this study.  A compulsory consent form 
should be implemented for female patients of child-bearing age if x-rays are 
requested of the abdominal and pelvic region.  The last menstrual period of 
females of child-bearing age must be indicated on an x-ray request form to 
avoid irradiating an unborn foetus.  An indication of the last menstrual period 
on the x-ray request form will also make the radiographer aware that 
appropriate radiation protection measures should be used for potentially 
pregnant women, those women who are not sure of their pregnancy status and 
when the requested x-ray examination places the uterus in or near the main x-
ray beam for females of child-bearing age (Cavanagh, 2013, p. 3).  The 
referring health care professionals (HCP) should inform pregnant patients with 
conditions necessitating an x-ray examination, about the risks of radiation to 
the foetus.  The patient should sign an informed consent form stating that she 
is aware of the risks involved of ionising radiation on the foetus, or to confirm 
that she is not pregnant at the time of the x-ray examination (cf. 1.1) (Goodsitt 
et al., 2008, p. 28). 
 
Recommendation five includes that a compulsory completion of a consent 
form for female of child-bearing age be introduced at all PHCC’s in NMBHD, 
public sector.  This will compel referring HCP’s to obtain a written informed 
consent from all female patients of child- bearing age.  The above-mentioned 
will reduce the possibility of irradiation to the unborn foetus, thus increasing 
patient safety during ionising radiation examination (x-rays). 
 
5.4.1.6 Recommendation six: Redesign the x-ray request form 
The design of an x-ray request form provides a framework for the referring 
HCP to complete the x-ray request form (Afolabi et al., 2012, p. 50).  A well-
designed x-ray request form will provide more information, increase 
135 
 
compliance of HCP’s, and enable better provision of good and reliable x-ray 
services (cf. 1.1) (Abubakar et al., 2015, p. 220).  However, no standardised 
format for x-ray request forms exists.  The current x-ray request form used at 
PHCC’s in NMBHD is the ECDOH provincial x-ray request form.  The x-ray 
request form is designed with a field indicating that a medical doctor should 
complete the request. 
 
The DOH: DRC (2014b, n.p.) indicated that appropriately qualified and trained 
HCP’s are allowed to complete x-ray request forms.  At PHCC’s in the NMBHD 
appropriately trained HCP’s other than medical doctors do complete x-ray 
requests.  The x-ray request form in use at the PHCC’s in the NMBHD does 
not have a field that requires the HCP to indicate their professional 
qualification.  The researcher, following the results of the data analysis for this 
study, recommends a redesigned PHCC x-ray request form which includes a 
field indicating the professional qualifications of the referring HCP.  Table 5.4 
below represents the researcher’s recommendation for a redesigned x-ray 
request form for PHCC’s. 
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Table 5.1: Researcher’s recommended redesigned x-ray request 
form for PHCC’s in NMBHD 
EASTERN CAPE DEPARTMENT OF HEALTH, NELSON MANDELA BAY 
 HEALTH DISTRICT, PRIMARY HEALTH CARE CENTRE 
X-RAY REQUEST FORM 
Mr Mast Mr Miss 
Name/ Initials Surname 
DEPT/WARD/CLINIC Contact details of referring dept. 
ADDRESS: 
DATE OF BIRTH AGE 
PREV. X-RAYS  YES/ NO NUMBER DATE 
SEX FEMALE (F) MALE (M) 
MODE OF TRAVEL: 
Transport/ Ambulance Wheelchair Trolley 
CLINICAL HISTORY: 
EXAMINATION REQUIRED: 
SUSPECTED PREGNANCY IN FEMALES OF CHILD BEARING AGE: 
Yes No Inapplicable DATE OF LMP: 
HCP Name HCP Qualification 
HCP Signature HCP Contact details 
DATE OF X-RAY REQUEST: 
 
5.4.2 Recommendation for further research 
How can x-ray referral systems be optimised to improve patient safety during 
ionising radiographic examination? 
 The researcher suggests that this research could be applied at both public 
and private hospitals as well as in other health districts in the Eastern 
Cape to evaluate the adequacy of the completion of the x-ray request 
forms.  The results of these studies will provide evidence of the adequacy 
of x-ray request form completion by referring HCP’s in the Eastern Cape, 
since previous studies had proven that incomplete completion of x-ray 
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request forms is a global problem (Abubakar et al., 2015, p. 219) (cf. 1.1, 
1.11). 
 The researcher suggests a research study be done at PHCC’s in NMBHD, 
on the justification and the dose levels used for the frequently requested x-
rays.  A study was done by Triantopoulou et al. (2005, pp. 306-311) on 
“Analysis of radiological examination request forms in conjunction with 
justification of x-ray exposure”.  No similar study has been done in this 
regard at PHCC’s in South Africa.  The findings in the recommended 
research with regard to analysis of radiological examination request forms 
in conjunction with justification can be applied to ensure optimisation of 
the x-ray exposure, reduce unnecessary x-ray examination requests and 
ensure patient safety during x-ray examination in PHCC’s. 
 The researcher recommends an accessible health information exchange 
system for radiography in Port Elizabeth and surrounding health 
institutions to reduce repeated x-ray requests for patients who visit 
different health institutions for the same clinical problem.  These repeated 
visits result in patients having repeat x-ray examination, thus increasing 
the total radiation dose that the patient receives.  In the results of this 
study the total percentage of previous x-ray examination information 
completion was 7%. 
 
In the opinion of the researcher this result is poor and is a patient safety 
risk, especially if the patient had numerous x-ray examination exposures 
at short intervals, but does not inform the HCP.  In the past film-based 
radiography limited the HCP from transferring x-rays from one institution to 
another and also limited the HCP from providing the correct patient care 
based on the patient’s clinical condition, resulting in re-investigations 
based on patient’s symptoms and repeat x-ray exposures.  In the PHCC’s 
in NMBHD, transferring of images is still a limitation because x-ray images 
are still printed on films although computerised radiography (CR) systems 
are in place which could allow images to be transported in digital format if 
the appropriate internet connections were in place. 
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Picture Archiving and Communication Systems (PACS) addresses this 
problem and allows x-ray image acquisition, storage, display and 
transportation in digital format (Henriksen, Battles, Keyes & Grady, 2008, 
p. 56).  Most of the x-ray departments in the Eastern Cape either have 
computerised radiography (CR) systems or digital radiography (DR) 
systems.  The researcher recommends a regional shared PACS for 
radiography services in Port Elizabeth and surrounding areas especially in 
the public institutions.  This will reduce the incidence of repeated x-ray 
examinations because the HCP will be able to access a patient’s previous 
x-rays on PACS, provided that the patient gives the correct personal 
information. 
 
5.5 CONCLUSION 
 
Chapter 5 provided a summary of this research study.  The limitations 
experienced during the research process were highlighted.  Recommendations 
were made to the NMBHD based on the findings of the research study in order 
to optimise an x-ray examination referral system to ensure patient safety during 
ionising radiographic examination in the PHCC’s of NMBHD.  The researcher 
also made recommendations for further research studies.  The research study 
provided an evaluation of the completion of x-ray request forms for the 
adequacy of the completion of x-ray request forms.  Generally, the researcher 
concluded that the overall compliance with regard to correct completion of x-ray 
request forms as indicated by the results of the statistical analyses was average 
as incomplete or improperly completed x-ray request forms were observed from 
the results.  Certain fields on the x-ray request form were more incomplete than 
others, thus an indication that referring HCP’s at NMBHD could optimise the x-
ray referral system by means of adequately completing the x-ray request forms 
to ensure patient safety during ionising radiographic examinations (cf. 5.1). 
 
 
 
139 
 
REFERENCES  
 
Abubakar, M.G., Ivor, C.N., Waziri, A., Joseph, D.Z., & Luntsi, G., …..., 
       Mathew, E. (2015). Evaluation of the Adequacy of Completion of  
      Radiology Request Forms in a Tertiary Hospital, Northeast, Nigeria. 
      The Pacific Journal of Science and Technology, 16(2), 219-224. 
 
Afolabi, O.A., Fadare, J.O. & Essien, E.M. (2012). Audit of Completion of 
       Radiology. Request Form in a Nigerian Specialist Hospital. Annals of 
       Ibadan Postgraduate Medicine, 10(2), 48-52. 
  
Akintomide, A.O., Ikpeme, A.A., Ngaji, A.I., Ani, N.E. & Udofia, A.T. (2015). An 
       audit completion of the radiology request forms and the request 
  practice. Journal of Family Medicine and Primary Care, 4(3), 328-
 33. 
 
Aston, J., Murray, M., Coats, M., Dye, M., Jackson, S., Markham, 
 G.,…………………Rote, S. (2008). Clinical Imaging requests from 
 non-medically qualified professionals (2nd ed.). London: Royal 
 College of Nursing. 
 
Aveyard, H. (2014). Doing a Literature Review in Health and Social Care: a 
 practical guide. USA: Bell & Bain Ltd. 
 
Babbie, E., & Mouton, J. (2014). The practice of social research. South African  
  edition. Cape Town: Oxford University Press. 
 
Brink. H. (2012). Fundamentals of Research Methodology for Healthcare 
    Professionals. Cape Town: Juta & Company Ltd. 
 
Brynard, D.J., Hanekom, S.X. & Brynard, P.A. (2014). Introduction to Research.  
     Pretoria: Van Schaik Publishers. 
 
140 
 
Burgins, M. (2011). Information: Concept Clarification and Theoretical 
 Representation. Triple C, 9(2), 347-357.  
 
Cavanagh, P. (2013). Radiation and the early foetus. London: The Royal 
 College of Radiologists. Retrieved from 
 https://www.rcr.ac.uk/sites/default/files/publication/BFCR(13)4_radiat
 ion.pdf  
 
Chambers New School Dictionary (New ed.). (1990).Edinburgh: W&R 
 Chambers Ltd.  
 
Collins, H (2017). In Collins English online Dictionary Retrieved 5 August 2017 
 from http://www.collinsdictionary.com/english/optimize 
 
Creswell, J. W. (2014). Research Design: qualitative, quantitative and mixed 
       method approaches. California: SAGE Publications. 
 
Danfulani, M. & Musa. M. (2015). Radiological Request Forms (RFF) 
 Inadequately Completed; The Case of a Tertiary Health Centre in 
 Northwest Nigeria. International Journal of Clinical and Biomedical 
 Research, 1(2), 1-4. 
 
Deakin, A., Shultz, T. & Mandel, C. (2013). Incomplete Request Forms Waste 
      Time. The Royal Australian and New Zealand College of 
Radiologists, 9(2), 11-12. 
 
De Vos, A. S., Strydom, H., Fouché, C. B. & Delport, C. S. L. (2011). Research 
    at grass roots: For the social sciences and human sciences.  Pretoria: 
 
European Commision Directorate-General for the Environment. (2000). Referral 
Guidelines for Imaging. Radiation Protection, (118) 
    Van Schaik Publishers. 
 
 
141 
 
Explorable.com (June 2, 2009). Stratified Sampling Method. Retrieved 
November 9, 2017 from Explorable.com: http://explorable.com/stratified-
sampling 
 
Gerrish, K. & Lathlean, J. (Eds.). (2015). The Research Process in Nursing 
Research (7th ed.). Chichester, UK: John Wiley & Sons, Ltd. 
 
Goodsitt, M.M., Hernanz-Schulman, M., Kaye, A.D., Kushner, D.C., Larson, 
P.A., Leidholdt, E.M.,……., Wagner, L.K. (2008). ACR PRACTICE 
GUIDELINE FOR IMAGING PREGNANT OR POTENTIALLY 
PREGNANT ADOLESCENTS AND WOMEN WITH IONIZING 
RADIATION. The American College of Radiology, (Res.26). Retrieved 
November 11, 2017, from 
http://www.who.int/.../meetings/prevalence_survey/imaging_pregnant_
arc.pdf PDF file 
 
Gravetter, F.J. & Wallnau, L.B. (2009). Essentials of Statistics for the 
Behavioral Sciences (8th ed.). Belmont, CA: Wadsworth, Cengage 
Learning. 
 
Gravetter, F.J. & Wallnau, L.B. (2013). Statistics for the Behavioral Sciences 
(9th ed.). Belmont, CA: Wadsworth, Cengage Learning. 
 
Gravetter, F.J. & Wallnau, L.B. (2017). Essentials of Statistics for the 
Behavioral Sciences (10th ed.). Belmont, CA: Wadsworth, Cengage 
Learning. 
 
Health Professions Council of South Africa (HPCSA). (2008). Guidelines for 
good practice in the health care professions. Confidentiality: Protecting 
and providing information. (Booklet 10) Pretoria 
 
Health Professions Council of South Africa (HPCSA). (2013). Health 
Professions Council of South Africa: Overview. Retrieved 24 March 2017 
from http://www.hpcsa.co.za/Public 
142 
 
 
Health Professions Council of South Africa (HPCSA). (2014). Guidelines for 
making request for medical x-rays. Health Professions Council of South 
Africa. Retrieved from http://www.sasom.org/wp-
content/uploads/2016/08/RADIATION-XRAY-STANDARD-FOR-
REQUEST-HPCSA-RADIATION-CONTROL-DIRECTORATE-2014.pdf 
 
Heart of England: NHS Foundation: NHS Foundation, Rev.6 (2013, June13) 
Radiographic Standard Operations Protocols. Retrieved 18 March 2016 
from  
 http://heftradiology.co.uk/Images2/radiographic%20standard%20operatin
g%20protocols.pdf 
 
Henriksen, K., Battles, J.B., Keyes, M.A. & Grady, M.L. (2008). Advances in 
patient safety: New directions and alternative approaches (Vol. 4). 
Rockville, MD: Agency for Healthcare Research and Quality 
 
IAEA RPOP (International Atomic Energy Agency, Radiation Protection of 
Patients. (n.d.). Referring Medical Practitioners. Retrieved 18 August 
2016 from https://rpop.iaea.org>HealthProfessionals 
 
Insights Imaging. (2017). Summary of the proceedings of the international 
forum 2016: “Imaging referral guidelines and clinical decision support - 
how can radiologists implement imaging referral guidelines in clinical 
routine?” European Society of Radiology (ESR), 8, 1-9. 
 
Ionising radiographic (2016) In Cambridge online dictionary Retrieved 23 March 
2016 from https://dictionar 
Cambridge.org/us/dictionary/English/radiography. 
 
 Irurhe, N.K., Sulayman, F.A., Olowoyeye, O.A, & Adeyomoye, A.A.O. (2012). 
Compliance Rate of Adequate Filling of Radiology Request Forms in a 
Lagos University Teaching Hospital. World Journal of Medical Sciences, 
7(1), 10-12. 
143 
 
 
Kleinman, K. (2011). Example 8.39: calculating Cramer’s V.  Retrieved 7 April 
 2017 from http://www.r-bloggers.com/example-8-39-calculating-
 Cramers-V 
 
Kruse, J., Lehto, N., Riklund, K., Tegner, Y. & Engstrom, A. (2016). Scrutinized 
with inadequate control and support: Interns experiences communicating 
with and writing referrals to hospital radiology department- A qualitative 
study. Radiography, 1-6. 
 
Kumar, R. (2011). RESEARCH METHODOLOGY a step-by-step guide for 
beginners. London: Sage Publications Ltd. 
 
MacInness, J. (2017). An Introduction to SECONDARY DATA ANALYSIS with 
IBM SPSS STATISTICS. London: Sage Publications Ltd. 
 
Makanjee, C.R., Bergh, A., & Hoffmann, W.E. (2013). “So You Running  
            Between”- A Qualitative Study of Nurses Involvement with Diagnostic  
            Imaging in South Africa. Journal of Radiology Nursing, 33(3), 105-115. 
 
Matthews, K., & Brennan, P.C. (2008). Justification of x-ray examinations: 
General principles and an Irish perspective. The Society and College of 
Radiographers, 14, 349-355. 
 
McDonald, J. H. (2014). Handbook of Biological Statistics (3rd.ed.). Baltimore: 
Sparky House Publishers. 
 
McHugh, M. L. (2013). Lessons in biostatistics: The Chi-square test of 
independence. BiochemiaMedica, 23(2), 143-149.  
 
Mouton, J. (2014). Understanding social research. Pretoria: Van Schaik 
Publishers. 
 
144 
 
Nelson Mandela Metropolitan Universities (NMMU). (2010).  Application for 
approval NMMU research ethics committee (Humans]) (D/496/05) 
[Application form]. 
 
Neuman, W. L. (2014). Social research methods: Qualitative and Quantitative 
Approaches. UK: Pearson Education Limited. 
 
Optimisation (2016). In Cambridge online Dictionary. Retrieved 23 March 2016 
from http://www.dictionary.cambridge.org/…/optimisation. 
 
Oswal, D., Sapherson, D., & Rehman, A. (2009). A study of adequacy of 
completion of radiology request forms. The Society and College of 
Radiographers, 15(3), 209-213. 
 
Oxford University NHS Trust Radiology Department.(2011). Justification of 
exposure including referral criteria and exposure protocols guidelines 
[IRMER Procedure].  
 
Radiology Society of South Africa (RSSA). (2013). Paediatric Imaging 
Guidelines. Retrieved 30 May 2016 from http://rssa.co.za/clinical-
guidelines-and-protocols/blog.html 
 
Rao, R.V. (2014). Audit of radiology request forms - “Are they adequately 
filled?” Journal of Medical and Scientific Research, 2(1), 41-44. 
 
Remedios, D. (2010).  Referral Guidelines in the UK: Making the best use of 
clinical radiology services. [PowerPoint Slides]. Retrieved from 
http://www.car.ca/.../20100422_1030_REMEDIOS_Denis.pdf 
 
Request. (2016). In Cambridge, Online Dictionary. Retrieved 29 February2016   
            from http://www.oxforddictionaries.com/. 
 
145 
 
Shah, C.C., Linam, L. & Greenberg, S.B. (2013). Inappropriate and cloned 
clinical histories on radiology request forms for sick children. Pediatric 
Radiology, 43, 1267-1272.  
 
Sociology Theory/Structural Functionalism. (2016). In Wikibooks. Retrieved 
June 13, from  
 https://en.wikibooks.org/wiki/Sociological_Theory/Structural_Functionalis
m. 
 
South Africa. Department of Health (DOH). (December 3, 1976). Health 
          Professions Act, 1974 (Act No. 56 of 1974): Regulations Defining the  
          Scope of the Profession of Radiography. (Government Gazette, 5349, 1-
5.) Pretoria: Government Printer. Retrieved September 16, 2017 from 
http://www.hpcsa.co.za/Uploads/editor/UserFiles/downloads/legislations/re
gulations/rct/regulations/regulations_gnr_2326_76.pdf 
 
South Africa. Department of Health, Directorate: Radiation Control (DOH: 
DRC). (2014a). Code of Practice for Users of Medical X-Ray Equipment. 
Pretoria: Government Printer. Retrieved May 5, 2016 from 
https://sites.google.com/site/radiationcontroldoh/ 
 
South Africa. Department of Health, Directorate: Radiation Control (DOH: 
DRC). (2014b). Guideline, Policy on the Request for medical x-ray 
examinations. Pretoria: Government Printer. Retrieved May 5, 2016  
from http://www.sasom.org/wp-content/uploads/2016/08/RADIATION-
XRAY-STANDARD-FOR-REQUEST-HPCSA-RADIATION-CONTROL-
DIRECTORATE-2014.pdf 
 
South Africa. Department of Health (DOH). (2015). Ethics in Health Research, 
Principles, Processes and Structures (2nd ed.). Pretoria: Government 
Printer. Retrieved April 8, 2016 from https://ahrecs.com/resources/ethics-
health-research-principles-processes-structures-2nd-ed-south-africa 
 
146 
 
South Africa. Department of Health (DOH). (2009). National Tuberculosis 
Management Guideline. Pretoria: Government Printer. Retrieved from 
http://familymedicine.ukzn.ac.za/Libraries/Guidelines_Protocols/TB_Guid
elines_2009.sflb.ashx 
 
Stavem, K., Foss, T., Botnmark, O., Andersen, O.K., & Erikssen, J. (2004). 
Inter-observer agreement in audit of quality of radiology requests and 
reports. The Royal College of Radiologists, 59, 1018-1024. 
 
Struwig, F.W., & Stead, G.B., (2001). Planning, designing and reporting 
research. South Africa: Maskew Miller (Pty) Ltd. 
 
 
Thabane, L., Ma, J., Chu, R., Cheng, J., Ismaila, A. Rios, R………..Goldsmith, 
C. H. (2010). A tutorial on pilot studies: The what, why and how. BMC 
Medical Research Methodology, 10(1), 1-10.  
 
The National Commission for the Protection of Human Subjects of Biomedical 
and Behavioural Research (NCPHS). (1979). The Belmont Report. 
Retrieved 17 March 2016 from 
http://www.fda.gov/ohrms/dockets/ac/05/briefing/20054178b_09_02_Bel
mont%20Report.pdf. 
 
Triantopoulou, C., Tsalafoutas, I., Maniatis, P., Papavdis, D., Raios, G. & 
Koulentianos, E. (2005). Analysis of radiological examination request 
forms in conjunction with justification of exposures. European Journal of 
Radiology, 53(2), 306-311. 
 
Trueman, C.N. (2016). Functionalism. UK: The History Learning site. Retrieved 
from http://study.com/academy/lesson/structural-functional-theory-in-
sociology-definition-examples-quiz.html 
 
United States of America Food and Drug Administration (USAFDA). (n.d.). 
 Protecting and Promoting your Health. Medical X-ray Imaging. (Updated 
147 
 
 4 November 2016) Retrieved from http://www.fda.gov/Radiation-
 EmittingProducts/RadiationEmittingProductsandProcedures/MedicalIma
 ging/MedicalX-Rays/ucm2005915.htm 
 
United States Environmental Protection Agencies (USEPA). (1976). 
Recommendations on Guidance for Diagnostic X-Ray Studies in Federal 
Health Care Facilities. Retrieved June 6, 2016 from 
https://www.epa.gov/sites/production/files/2015-05/documents/520- 4-
76-002.pdf 
 
Visagie, S. & Schneider, M. (2014). Implementation of the principles of primary 
health care in a rural area of South Africa. Afr J Prm Care Fam Med, 
562(1), 1-10. 
 
Wagner, C., Kawulich, B. & Garner, M. (2012). Doing Social Research: A global 
context. Berkshire: McGraw – Hill Education. 
 
Wallis S. (April 9, 2012). Measures of association for contingency tables. 
Survey of English Usage. University College London: London. Retrieved 
from  
 http://www.ucl.ac.uk/english-sage/staff/sean/resources/phimeasures.pdf 
 
Whitaker, S.C. (2013). THE CONTROL OF MEDICAL EXPOSURES. 
Nottingham University Hospitals NHS Trust. 
http://www.nuh.nhs.uk/media/1229049/irmer_intro_all_referrers_2013_fi
nal.pdf · PDF file 
 
World Health Organisation (WHO). (2013). Ethical issues in Patient Safety 
Research: Interpreting existing guidance. WHO Library Cataloguing-in-
Publication Data: Switzerland. 
 
Wisker, G. (2009). The undergraduate research handbook. London: Palgrave 
Macmillan. 
 
148 
 
Wrixon, A.D. (2008). New ICRP recommendations. Journal of Radiological 
           Protection, 28, 161-168.  
 
 
Younger, C., Buckley, D., Charlton, B., Frankel, J., Frankel, S. & Heaton, B. 
          (2014). Under-Exposed: Bringing the request form into focus. Royal  
           Australian and New Zealand College of Radiologists’, R-015, 1-10. 
 
Yousef, M.O., Ayad, C.E., Elzaki, A.A.E. &Sulieman, A. (2011). Evaluation of 
radiology request forms in diagnostic centres in Khartoum state. Sudan 
Medical Monitor (SMM), 6(3), 201-210.   
149 
 
ANNEXURES 
Annexure A: Letter of approval to conduct research study from 
Faculty Post Graduate Studies Committee (FPGSC) at 
Nelson Mandela Metro Universities (NMMU)  
  
 
 
 
150 
 
Annexure B: Letter from ECDOH granting permission to conduct 
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Annexure  C: Letter seeking permission to do research dissertation at 
Nelson Mandela Health District (NMBHD) 
 
 
 
 
 
 
Application to do thesis research at your institutions 
I am Derna Camille Munnick a chief radiographer studying towards a Master 
Degree in Diagnostic Radiography at Nelson Mandela University. I am currently 
doing research on Optimising x-ray referral systems to ensure patient safety 
during ionising radiographic examinations. The completeness and accuracy of 
the x-ray requests completed by health care professionals will be evaluated. 
Health Care professionals when completing x-ray request forms must adhere to 
the principles of justification and optimisation as specified by the Health 
Professions Council of South Africa (HPCSA), as well as the adhere to the 
policy guidelines as set out by Department of health Directorate Radiation 
Control (DOH: DRC). To frequent exposure to ionising radiation could be a 
potential radiation risk , therefore the researcher believe that an evaluation of 
the x-ray request form to ensure patient safety with regard to justification and 
optimisation as well as accurate completion of the x-ray request form to ensure 
patient safety will be of great benefit to your department. For the results will 
give you an opportunity to know the current status of x-ray request form 
completion by health care professionals, whether it meets the criteria as set out 
by the HPSCA and DOH: DRC. 
 
Aim of the Research 
The aim of the research is to explore optimisation of x-ray referral system to 
ensure patient safety during ionising radiographic examinations by evaluating 
the completion of the x-ray request form. 
 
 
 
• PO Box 77000 • Nelson Mandela Metropolitan 
University 
• Port Elizabeth • 6031 • South Africa •  
www.nmmu.ac.za 
• South Africa•  www.nmmu.ac.za 
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Type of Research 
This research will involve an evaluation of the completion of the x-ray request 
forms against an evaluation form checklist. There will be no interference with 
the routine management of patients. 
 
Site Selection 
The researcher is a radiographer at one of the five research sites and therefore 
wants to evaluate the adequacy of completion of x-ray request forms at all five 
facilities offering x-rays.  The results will be available and will assist in 
optimising x-ray request form completion to ensure patient safety and also will 
help to bring about uniformity in the adequacy x-ray request form completion at 
all the facilities. 
 
Procedure 
A quantitative research approach will be undertaken at the five research sites. 
The radiographers at these sites will have to evaluate x-ray request forms 
against an evaluation form checklist. 
 
Duration of the study 
The data collection will commence in September 2016. During this period a 
sample size of 500 evaluation checklist forms to be completed at the five 
research sites by the radiographers at these research site.  The amount at each 
research site varies and is statistically calculated against the headcount of the 
year 2015 of each site. The research will continue until the target sample size is 
reached. 
 
Risks  
There is a risk that confidential information can leak, but I have made provision 
to ensure that it will not occur. All evaluation form checklists will be anonymous. 
No information of patient or HCP will be displayed.  Personal information of 
patient and HCP will be covered. All radiographers have to sign a participation 
form in which they agree to confidentiality. 
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Benefits  
On completion of research study, the results will be made available to your 
department. This information will bring awareness of the level of compliance by 
HCP regarding completion of x-ray request form to ensure patient safety. 
 
Reimbursement 
There will be no remuneration to your department for taking part in the 
research. 
 
Contact person 
With any queries please contact myself Derna Munnick: 
s9647780@nmmu.ac.za/dernamunnick@yahoo.co.uk or 0845203733/ 
0841789922. This research has been approved by the Faculty of Post 
Graduate Research Study Committee of NMMU.  The ethics clearance 
reference number is H16-HEA-RAD-002. Contact person is Ms M Afrikaner, 
Tel: 04105042956; fax: 04105049324; email: Marilyn. Afrikaner@nmmu.ac.za. 
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Annexure D:    Letter from NMBHD, Permission to do research  
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Annexure E:    Letter requesting a participant to participate 
 
 
PO Bo• x 77000 • Nelson Mandela Metropolitan University 
• Port Elizabeth • 6031 •  South Africa •  www.nmmu.ac.za 
 
 
 
 
 
I, Derna Munnick, hereby request your participation in thentended research 
study: Optimising x-ray referral systems to ensure patient safety during ionising 
radiographic examination in Nelson Mandela bay health district.  The research 
procedure will be explained to you and you will be supplied with the relevant 
questionnaires (evaluation form checklist) to be completed if you agree to  
participate. Ethical considerations must be taken into account at all times during 
the research process. The information you provide must be true because wrong 
information can lead to detrimental consequences. You will also be required to 
complete a consent form giving permission to be part of the research study.  
 
I hope you will accept my request for participation in the research study and we 
will have a good working relationship at all times. 
 
Derna Munnick   s9647780 
(cell:0845203733) 
(email: s9647780@nmmu.ac.za/dernamunnick@yahoo.co.uk)  
Supervisor:  Dr M. Williams 
Co – Supervisor:  Mrs A.D. Grobler   
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Annexure F: Participant consent form 
 
I ………………………………………. hereby give consent to participate in the 
research study. I declare that my participation is of my own free will and that all 
the information given by me regarding the research will be true.  The researcher 
has provided me with the necessary informing regarding the research.   
 
Signature…………………………   
 Date………………………. 
 
Researcher:   Mrs D.C Munnick 
Supervisor:  Dr M Williams 
Co- supervisor Mrs A.D. Grobler 
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Annexure G: Data collection instrument: Evaluation Form Checklist 
 
Dear Radiographers You are invited to participate in our research study 
"ANALYSING THE X-RAY REQUEST FORM FOR OPTIMISING X-RAY 
REFFERAL SYSTEMS TO ENSURE PATIENT SAFETY DURING IONISING 
RADIOGRAPHIC EXAMINATION IN NELSON MANDELA BAY HEALTH 
DISTRICT". In this survey, you will be asked to complete x-ray evaluation 
checklists on a certain percentage of x-ray referral letters arriving at your Clinic. 
The evaluation checklist serves to evaluate the completion of x-ray referral by 
qualified referring health care professionals. It will take approximately two 
minutes to complete the evaluation checklist. Your participation in this study is 
completely voluntary. There are no foreseeable risks associated with this 
project. However, if you feel uncomfortable answering any questions, you can 
withdraw from the research study at any point. It is very important for us to learn 
your opinions. Your evaluation checklist responses will be strictly confidential 
and data from this research will be reported only in the aggregate. Your 
information will be coded and will remain confidential. If you have questions at 
any time about the survey or the procedures, you may contact Derna Munnick 
at [0845203733] or by email at dernamunnick@yahoo.co.uk. Thank you very 
much for your time and support. Please start with the evaluation checklist by 
clicking on the Continue button below. Please answer the questions below by 
selecting on the appropriate correct answer. 
 
1. Is the following indicated/present on the x-ray request form: 
    How to address the patient (Ms, Mrs, Mr, Dr)? 
1. YES 
2. NO 
 
2. Is the following indicated/present on the x-ray request form: 
    Surname of the patient? 
1. YES 
2. NO 
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2. If you indicated YES in Question 2, was the surname (Select all that apply)? 
1. Captured accurately on the form with regards to spelling 
2. Legible/readable 
3. Nothing close to the actual surname of the patient 
 
3. Is the following indicated/present on the x-ray request form: 
    Initials of the patient? 
1. YES 
2. NO 
 
3. If you indicated YES in Question 3 where the initials (Select all that apply)? 
1. Accurately captured in that all initials were present 
2. Not the initials of this particular patient were captured according to the 
patient 
 
4. Is the following indicated/present on the x-ray request form: 
    Age of the patient? 
1. YES 
2. NO 
 
5. Is the following indicated/present on the x-ray request form: 
    Date of birth? 
1. YES 
2. NO 
 
5. If you indicated YES in Question 5, was the date of birth (Select all that 
apply)? 
1. Captured accurately according to the patient 
2. Month was incorrect 
3. Year of birth was incorrect 
4. Day of the month was incorrect 
5. Legible/readable 
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6. Is the following indicated/present on the x-ray request form: 
    Gender of the patient? 
1. YES 
2. NO 
 
7. Is the following indicated/present on the x-ray request form: 
    Address of the patient? 
1. YES 
2. NO 
 
7. If you indicated YES in Question 11, was the address (Select all that apply)? 
1. Captured accurately according to the patient 
2. Street number was incorrect 
3. Street name was incorrect 
4. Suburb was not captured 
5. Suburb was incorrectly captured 
6. Legible/readable? 
 
8. For female patients was the LMP provided on the x-ray request form? 
1. YES 
2. NO 
 
8. If you indicated YES in Question 8, was the first date of the LMP (Select all 
that apply)? 
1. More than 10 days ago 
2. More than 28 days ago 
 
8.2. If you indicated 'More than 28 days ago' in Question 14 (Select all that 
apply) 
1. Was there any indication of a possible pregnancy?  
2. Were their indications of a test been done for pregnancy? 
 
9. Is the following indicated/present on the x-ray referral letter: Clinical history of 
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the patient? 
1. YES 
2. NO 
 
9. If you indicated YES in Question 9, was the clinical history (Select all that 
apply)? 
1. Comprehensive and related to the patient's condition 
2. Not related to the patient's condition 
3. Only partially completed and not clear about the patient's condition 
4. Legible/readable? 
 
10. Is the following indicated/present on the x-ray request form: 
    Examination needed for the patient's condition 
1. YES 
2. NO 
 
10. If you indicated YES in Question 10, was the examination 
requested  (Select all that apply)? 
1. In line with what is needed for a differential diagnosis on the suspected 
condition of the patient  
2. Not in line with what is needed for a differential diagnosis on the suspected 
condition of the patient 
3. Legible/readable 
 
11. Is the following indicated on the x-ray request form: Details regarding the 
referring health care professional? 
1. YES 
2. NO 
 
11. If you indicated YES in Question 20, do the details include (Select all that 
apply)? 
1. The correct signature of the health care professional 
2. Legible/readable 
3. Written in black ink 
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12. Is the following indicated/present on the x-ray referral form: 
    The clinic/department's name indicated? 
1. YES 
2. NO 
 
13. Is the following indicated/present on the x-ray request form: Details 
regarding previous x-rays done? 
1. YES 
2. NO 
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Annexure H: ECDOH X-ray Request Form 
 
 
 
